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Thp. Barometer is founded on the 'Torricellian experiment, so called from Torri- 
celli, the invciitor of the instrument ; which is simply a glass tube,fi^rst hermetically^ 
sealed, cased, or made solid, at one end, then Riled with Mercury; the other end is 
left open, which is then iinmerged in a basin of stagnant mercury. Now, as a 
dolurtih of auicks£lver, of about twenty-nine inches in heijBfht, is equal to the metn 
weight of the atmosphere, it is evident that every alteration in the latter must pro- 
duce a proportionate alter^ttiou in the former. 

In-order to show this alteration in the most accurate and satisfactory mabsDef, 
many learned and ingenious pnen had constructed barometers in various forms htid 
on different principles, which have since been considerably improved by vatiotfs 
artists. 

TORRICELLIAN EXPERIMENT. 

The weight or pressure of the air is exactly determined by the following experi* 
ment :^^ 

Take a glass tube, near three feet in length, and open at one end ; fill it with 
Vnercitry, Mled and well-refiiied, and putting your finger upon the open end, tuisi 
that end downward, and immerse it into a small vessel of quicksilver, withoil^t 
letting in any air ; then take away your linger, and the mercury will remain sus- 
pefided in the tube 29^ inches above its surface in the vessel, sometimes more, and 
jat other times less, as the weight of the air is varied by winds and other causes. 
That the quicksilver is kept up in the tube by the pressure of the atmosphere upCjn 
thirt in the basin is evident ; Uk, if this basin and tube be put under a glass, ana the 
air be taken out of the glass, all the mercury in the tube will fall down into the 
basin; and, if the air t^ let in again, the quicksilver will rise to the same heigj^t 
M befbre. Therefore the air's pressure on the surface of the earth is equal to toe 
Weight of 29i inches depth of mercury all over the ekrth's surface at a mean rate. 

That all descriptions of persons who are in possession of this valuable instru- 
ment, or that intend to become purchasers of it, may be enabled to use it to the 
best advantage, it is the design of the author to point out some of the discoveries of 
learned men, and also the result of a long series of minute inquiry atid accurate 
observation. 

The barometer is proljably the most useful, entertaining, and interesting of all 
philosophical iustrumeu IS. To the gentleman and man of leisure it is a source of 
oerpetual amusement, as it enables him to determine with accuracy the weight of 
the atmomhere, and to observe its successive changes and variations ; but more 
partieiilnrly it furnishes them with the plainest and easiest method of measuring 
Jhe heights of mountains, and the depth of caverns and mines. The mariner and 
fiurmer, (meo who deserve every assistance, encouragement, and protection, that 
goyernment,^ the ingenious, and wealthy can confer upon them) will acknowledge, 
HHd generally cbhfess, that the batometer is indispensable to those who are Uie 
least ac^u^nted tvith its l^ropertics, as it indicates those approaching changes feuid 
alterations in the weather, the knowledge of which is of the utmost consequence 
good barometer having often saced theforimr his vessel^ and the latter his crop. 



r 



.3^ •,-•*■ . V 



» 

i 









i 



I 



I 



t 



■«»••> oif- 



THE MARINE BAROMETEft. 



THE MARINE BAROMETER. 

The Marina Barometer was first invented by Dr. Hook, in 1700, for the express 
purpose of being used at sea. This instrument is his^hly spoken of and fully de- 
scribed by Dr. Halley, in the Philos. Trans. No. 209, where he says, "I had one of 
these barometers with me in my late southern voyan^e, and it never failed to prog- 
nosticate and give early notice of all the bad weather we at limes experienced, so 
UialJ depends thereon, and made provision accordingly : and from my own expe- 
nemte I cooolude, that a more useful contrivance Imth not lor hitny ^ears been 
olfered for the benefit of navigation." 

The above instrument has been much improved by scientific men ; it differs from 
the common one merely in haying the bore of the tube smaller, for about two feet 
•ay one 20th part of an inch diameter, but above that height it is of the conmioii 
size. Through the small jpart of the above tube the mercury is prevented from 
ascending too fast by the motion or lurching of a ship at sea, and the motion of the 
mercury m th^ upper or wider pert of the tube is of course lessened. 

Dirtctionn for fimng and unfixing a Marine Barometer on Board a Skip or Vessel . - 

The best place for fixing a Marine Barometer on board is a midships, say between 
the cabin wmdows^ or opjposite, if it can be done conveniently, as, in the first place, 
it is less liable to sustain injury there than at the side, and, in the next, the baro- 
meter will not be so much affected in that situation hy the violent rolling or lurch- 
ing of a ship in a heavy sea. But In cabins, where this cannot be done, it is advis- 
ftble to nail something soft on that part of the ship's side against which the cistern 
of the instrument is likely to strike, for in a severe rolling sea it will be better pro- 
tected from injury. 

To fix a marine barometer, first take the improved brass arm,* keeping the hinge 
upwards, then secure it to the place where it is determined that the mstrument 
ebftU be fixed, next take the barometer carefully, aiiixing it to the arm ;t which 
done, turn the portable screw at the bottom of the cistern (see plate) from right to 
left, a few turns at a time, but very slowly, repeating the turns at intervals of four 
oiiautes, until it is quite unscrew^. 

In unfixing or removing a barometer, it should be very carefully done — for this 
jmrpose tum the portable screw at the bottom of the instrument from left to right, 
tna in a very cautious and ^adual manner, only ^few turns at a time, for by screw- 
big the mercury up too qmckly the tube will be liable to burst, and that with a 
considerable report, therefore repeat these operations at intervals of five minutes, 
ipmtil such time as you find the mercury within oiie««ighth of an inch of the top of 
the tube ; then take the barometer from the brass arm, and slowly and carefully 
gire it an inclined position until it lies horizontally, it may then be placed in its 
case for safety. 

The following remarks to the curious in this instrument, are deduced from later 
and more minute observations of the motions of the barometer, and the consequent 
changes in the air of places situated to the northward or southward of 30 degrees 
of lanuide. 

In winter, spring and autumn, the sudden failing of the mercury, say 3-lOths of 
an inch, always denotes high winds and storms, but in the summer.it presages 
heavjr showers and thunder; it invariably sinks lowest of all whmi ^reat winds 
prevail, though not accompanied with rain : it always falls more for wind and rain 
combined than for either of them separately. Also, if after strong wind and rain 
together, the wind should change in any part of the northern or southern hemis- 

j" TUi Mnproved bam arm hat been invented bjr the author for Uie proper lUspemkHi of the Marine Barometer, and 
In hM been found to countei aoit oonaidombly the eSBaat produced by the rolling or huching of a ship at lea. 

^ Marine Baromders arc frequently made with spiral springs, (see Fig. 2) instead of the improved bran arm. These 
tm cheaper than those with the arm, but at they require greater height in fixing, they are not sd much used, excepting 
in ships that have lufiy cabins. 



THE MARINE BAROMETER. t 

phcre, accompanJed with a deaf ^nd dry sky, and the mercTBry rise at the same 
time, it is a certain indication of fair weathcf. 

In settled fair and dry weather (except the barometer should sink much) but 
little rain may be expected, for its small sinking then is only for a little wind, or a 
few drops of rain, and the mercury rises again to its former station. 

In a wet season, suppose in hay- time and harvest, the smallest sinking of the 
mercury must be regarded ; for wh«n the constitution of the air is much inclined to 
showers, a little sinking in the barometer will denote more rain^ as it never then 
stands very high ; and if in such a season it should rise suddenly, very fast and high, 
the weatii'er is onlv to be expected to continue fair for a day or tWo, then the mer- 
cury in all probability will fall again, and an immediate gale will follow, but the 
sloAv gradual rising for several successive days k mostly to be depended upon m 
indicative of about a week's fair weather. 



Directions for tlie Marine Baroim(€f, 

The Barometer is an instrunaent for measuring the pressure of the atmosphere 
and elasticity of the air at any time. 

It may be proper to premise, that it is not necessary So strictly to observe the 
words engraved on the barometer plateyas the rising or falling of the mercury, for 
should it stand at much rain, and then rise to changeable, it presages or foretells 
j^ir weather, although its continuance is not to be depended on so much as if the 
rtiercury were higher. But when it stands at fair, and siivks to changeable, it indi-- 
cates bad weatliet, though not so mUch in proportion as if it had sunk lower. 
Tlicrefore, in order to pass a right judgment of the Weather, the point where the mer- 
cury stands is not so much to be regarded, tut it should be particularly considered 
whether tlie mercury is actually in a rfsirig or falling state. For its mintitest altera- 
tions should be accurately attended to for the purpose of fortfriug' a right judgment 
respecting the weather expected to succeed. 

When we would observe the barometer with accuracy^ the tube should be first 
shaken* by gently tapping the front of the frame with the back part of the fiii£;ers, 
from three to five times — be cautious of striking the frame with the finger nails as 
it would deface it. 

The atmosphere being dense or heavy, it will be found that the mercury had 
risen one- tenth of an inch, or thereabouts. If the atmospher,e should have be^ 
come more rarified or lighter, then the mercury m all probability would siiik as 
much. 

The greatest height of the mercury in the barometer tube^ when situate in the 
ftorthern hemisphere, happens upon easterly and north easterly winds.! Howeves, 
on the contrary^ when these winds prevail in the soiHhem hemisphere, the mercury 
is at the lowest. 

The mercury sinks when wind or rain is shortly expected from all the other points 
of the compass. However, it rises as the wind shifts about to the north or east Wk 
north latitude, and south and west in south latitude. 

Should the mercury be found to sink on board ship with the wind in the above 
cjuarters, it will most probably change from thence and blow in a different direo- 
tion, or else a heavy rain will ensue. 

As the latitude advances towards the poles the range of the barometer gradiy* 
ally increases^ till at last it amounts to two or three inches. In North America, 
however, the range of the barometer is a great deal less than in the eorrespondiiig 
European latitudes. In Virginia, for instance, it rarely exceeds X .U 

^ The attraction of tBe sides of tbo glass tube is sometimes so great tliat the mercury wiA not mote without (Us 
stimulus. 

^ As in the North Atlantic Oooan. on this side the 35th degree of north btitnde, tiie ifinA are irencrallr wesfertjr or 
iroulh- westerly, so that here whenever tlio wind comes up at east or iiorth-eust it is ahvnys cfiecked by a eontmry gate 
so aoou as it reticbes the ocean. CoQBegueotly the air must accurauiato uv«f this island- (J3ri(ttia>, ami 1h« nrnten wiU 
fftatiU bjgti OS utlMi as tbuto wioda blow. 
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Rules for observing the Murine Iktrometer at Sea, or in Harbour* 

I. — The mercury is usually low in calm weather, when rain is expected soon ta 
follow. 
II. — ^In moderate settled and serene weather tlie mercurj' mostly stands high. 

III. — Against and during very h)2:li winds, although not accompanied with rain, 
the mercury sinks lowest. 

IV. — The greatest elevation of the piercur}' in the northern hemisphere is per- 
ceptible during easterly or north easterly wmds," excepting in heavy gales. 

V. — In Calm frosty weat}ier the niercur)- mostly stands high. 

VI. — When the position of the mercury is low, particularly after setere stonns ot 
wii^v it usually rises very fast ; this indicates moderate weather, but of short dura- 
tion only. Should the mercury rise in a very gradual manner, fine weather may- 
be expected for many days. 

VII.— Between the tropics the changes or alterations in the weather make little 
or no variation in' the height of the mercury, the winds being there extremely gen- 
tle, and they usually blow the same way. 

VIII. — In situations northward of the tropic of Cancer, and also southward erf the 
tropic of Capricorn, a greater alteration in the rising and falling of the mercury- 
takes place. 

IX. — The merciiry in the barometer stands higher in cold weather than in warm ; 
this takes place usually in the morning and evening rather than at mid-day. 

X. In settled and fair weather it is found that the mercury stands higher, wad it 
generally descends lower after rain than before it; this may be' ascribed to the ac- 
cumulation of vapours* with which the air becomes charged in the former case, 
which is ultimately dispersed by rain in the latter case. Should it rise higher after 
rain settled weather generally succeeds. 

XL If the atmosphere is impregnated with an unusual de^ee of heat, it becomes 
incapably of supporting a column of mercury so long as it did before the heat com- 
menced, on which account the mercury suiks. 

XII. — The mercury's being low indicates approaching rain, for the air beitig 
light, vapours are no longer supported thereby, but becoming heavier than the at- 
mosphere wherein they floated, they descend, meet with other watery particles, 
incorporate, and at last form drops of rain. 

Xni. — It is said that the mercury's being at one time lower than at another, i» 
ocpasiotted from two winds blowing at opposite points from the situation of the 
barometer, whereby the air of such place is carried two ways from it, and of course 
the cylinder of incumbent air is dimmished, and causes the mercury to fall. 

Xiy. — The greatest height of the mercury is caused by two contrary winds blow^ 
in^ towards the place of observation, whereby the air of other places is brought 
dnthcT, and combining with the air at the place of observation^ accumulates, so^ 
that the incumbent cylinder of air is increased, and the mercury is thereby pressed 
upward. 

XV. — The barometer falls suddenly before tempests, and imdergoes great changes 
during their continuance. 

XVI. — Considerable quantities of air being occasionally destroyed in the north 
polar regions when this happens, the atmosphere to the south rushes in to fill up 
the void. Hence S. W. winds take place, and the mercury falls in the baroioaeter. 

XVII. — The mercury is highest when the wmd blows from the north or nqrth* 
west at Calcutta. 

XVIII. — ^The sadden fall and;rise, or rise and fall, of the mercury, mivariably 
indicates an extraordinary agitation in the atmoi^phere. 

XIX. — ^It must be some alteration in the absolute weight of the atmosphere! ttf 
account for the rise and fall of the mercury^ for if the wind were the sole agent, the 

* It has been obRervcd that Tapour m fdnriei by a union of the elements (^fire and water, bjr which the fiie or heat i« 
po OQiBpletely enveloped by watery particles, that its action is entirely suspended ; therefore the fire not ohiy loses itir 
|)n>perlie« of giving fight and of burning, bttt it also becomes incaimble of affecting the most sensible thermometer. 

t Heavy dry exhalations from tlie earth must increase the wei^t of the atmo#here, and hpigliten its elastic fciee, m» 
it is found tiut the specilic {.'ravily ofmen^f^ums arc inc.reascd bf dissolved salts and metsris. 
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saiteratidlls in th« heists of the mercury would only be relative, as there would re- 
toiain the same quantity supported at several places taken collectively ; thus, what 
« barometer tube at Paris lost, another at London or Italy Would gain. But we &id 
the very contrary true, for, from observations repeatedly made, the barometers ih 
several parts of the globe rise and fall together, so that it must be some alteration 
In the weigiit of the atmosj^ere to account prop^ly for the rise and fall of the 
tnercury. 

ZX. — ^It ts asserted that in the northern regions the variation is much more sen- 
sible than in the southern, the winds being more strong, more frequent, more vui^ 
ous, and mote opposite to each other in the former than in the latter* 

XXL — It is well ascertained that the variable winds prevail from the latitudes 
of 45^ ^ 550 north and south, so that within these latitudes the greatest variation 
of the height of the mercury is perceptible. Of course^ the rise and fall of the 
tnercury decreases gradually from latitude 45® to the equaior, and from ktitnc^ic 
59* towards the poles. 

XXH. — It is found that near and under the line the mercury rises and falls from 
2 or 3-lOths of an inch ; in 15® north or south of the equator, 1 inch ; in 30" north 01 
sctoth, 2 inches ; in 45® north or south, 3 inches. However, in 6O0 north or south, 
4lie rise and fall dimimshes to 2 inches ; in 75o north or south, to 1 inch. But in 
^V* it diminishes to less than the 4th part of an inch.^ 

XXIIL— The mercury in the barometer varies in all latitudes from its observed 
mation on boar(^ with respect to an observation made with another barometer 
placed on ^hore m an elevated situation. ' 

XXrV.*— Periodical Rise and Fall of the Barometer. Colonel Wright is said %o 

have discovered, that within the tropics the mercury rises and falls twice within 2i 
hours, with such re§[ularity as to afiford almost an opportunity of measuring the 
lapse of time by this instrument. 

- 

Numerous instances might be published to show the value of a good barometer 
«Lt sea, but the folldwing will suffice : — 

A Captain of a valuable ship bound to Europe says; — "When in latitude 3Jr N., 
«nd longitude 40® W., in the month of March, about six. a. m., observed the nier* 
cury had fallen 2 or 3-lOths of an inch ; at this time the sky was clear; however it 
became lowering. Shortly after which a remarkable appearance of a circle round 
the sun engaged our attention. At this time all sails were set; proceeded imme- 
diately to take in sails, and prepare for a gale ; by this time it began to blow ex- 
cessively hard from the N. W. which lasted for about twelve hours. During this 
time we were lying-too^ and although the quarter boat was made, as secure as 
possible, by being made fast to the davit, yet the gale was so tremendous that 
the boat was washed away — but by the timely notice of the barometer we suc- 
ceeded in saving our sails," &c. 

♦#* It behoves every owner who sends a ship across the Atlantic to see that a 
barometer is placed in his ship previous to her sailing. Indeed this instiument 
is as necessary as the Mariner's Compass. 



PROGNOSTICATOR, OR STORM GLASS, 

A new curious instrument, formed of different compositions, which will exactly 
show the Weather ; particularly high Wind, Storm, or Tempest. It will be prefer- 
able by Sea and Land, being portable,! and wiU^ be foimd to be very exact and 
useful. 

Rides to be observed. 

L — ^If th« Weather is to be fine, the substance of the composition will remain 
<eiidrely at the bottom, and the liquid will be very clear. 

O. — ^Previous to changeable weather for rain, the substance will rise graduallyi 
^d the liquid will be very clear, with the appearance of a small star in motion. 

'^fliiMent tkmm and heavy gales some deviation in the rise and fall of the meiciuy may be expected in all the abovff 

Ghusea me cylindiieal, and ale plafied in round tin eaaes about 13 inches long by 1 l-S diameter. 

2 



JO THE MOUNTAIN BAROMETER. 

nL — ^Before a storm or extraordinary hu^h wind, the substance will be.fiartlf 
at the top, and will appear in form of a large leaf; and the liquid will be rerf 
heavy, and in a fermentation. This will give twcnty^four hours notice before the 
weather chans^es. 

IV. — In winter time, generally the substance will lie rather higher, paitvcularly 
in snowy weather or white frost ; the composition will be very white, with white 
spots in motion. 

V. — In summer time, the weather being very hot and fine, the substance will be 
quite low. 

VI. — To know which quarter a wind or storm came from, you will observe the 
substance will lie close to the bottle on the opposite side to that quarter from 
which the storm came. 

Observations have been made on the Storm Glass, and it has given much satis- 
faction, both at sea and on shore, but like the Barometer it should be regalaily 
watched at alternate periods. 

TESTIMONIALS. 

COPT OF A LETTER FROM VICE ADMIRAL SIR ROBERT CALOER. 

" His Majesty^s ship Goliath was at anchor in Quiberon Bay, when a heavy gale 
of wind came on. The ship brought home her anchor; she let go a second^ and a 
third, but had no effect, the ship still drifting and going ashore, seemingly without 
a probability of being saved. Captain Durham, in his Majesty's ship Defence, waa 
at the same anchorage, but unable to render the Goliath the smallest assistance; 
he liavinij one of these curious instruments (or storm glass) on board, perceived it 
announced that the gale was going to abate, and in consequence made the signal 
thereof to Captain Brisbane, who was then preparing means to endeavour to save 
the lives of the Goliath's crew. Within a quarter of an hour after the signal waa 
made the storm did abate, and the Goliath rode in perfect safety." 

An experienced commander of a free trader, during a voyage from Rio Janeiro ta 
New South Wales, when in latitude 40° 28' S. and longitude 29* 19' E. says — 
•? Hitherto I have omitted to make remarks on the Storm Glass^ but it has indicated 
the weather being bad ox fine very well. Yesterday it settled fast, and to-day is 
the finest by far we have experienced since leaving llio Janeiro." 



ON THE MEASUREMENT 0^ ALTITUDES 

f BY THE 

MOUNTAIN BAROMETER,* 

AtconvpanUd^ unth attached and detached Thermometers. 

A very important property of this valuable instrument is that of determining^ 
heights, and its accuracy is inferior to no other mode ; on this account, it is not only 
very useful to surveyors, but highly entertaining to philosophers, scientific men, &c. 

Measurement of Altitudes. 

It is found that the mercurial heights of the barometer vary according to situa- 
tions either more elevated or more depressed. Hence this instrument serves to de^ 
termine how much higher one place is than another. 

The Law of the Dilitation of the air was discovered by M. Mariotte previous to 
the year 1676, improving from Mr. Boyle's Experiments, which were published in 
1661. The law of the dilitation of the air is now generally admitted by philoso^ 
phers, and is confirmed by observations made in all climates and various altitudes. 



* The mercury stands higher in tubes of a larger bore than in those of a smaller, and it is obvious, when 
arc mada with different barutiicters, some attention should be paid to the different diameters of their tubes ; it if den^ 
cd>le they should be alike, no^ less than one-fourth of an inch) nor to exceed one-third of on indb. 
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M. JTarriotte applied this general, law of electricity to the investigation of the 
total height of the atmosphere. He therefore collected many observations made 
with the barometer at small heights, and he was the first person who sugfi;ested 
the use of logarithms in calculatmg heights by the descent of the mercury m the 
barometer. However^ this method has generally been ascribed to Dr. Halley, and 
Dr. Halley did indeed first employ tables of logarithms in the estimation of atmos- 
pherical altitudes — see Phil. Trans. No. 181. The Doctor assuming the specific 
gravity of the air to water, when the barometer stood at 30 inches, and in a mean 
state of heat and cold, to be as 1 to 800,.and that of mercury to water as 13 and i to 
1 ; so that the weight of mercury to air is as 10.800 to 1, or a cylinder of air of 
10.800 inches, or 900 feet, is equal to an inch of mercury. He inferred from these 
premises, that if the air were to be of equal density like water, the whole atmosphere 
would then be no more than 5.1 miles high, and that for an ascent for every 900 
feet the mercury, in the barometer would sink one inch. 

But the expansion of the air increasing in the same proportion as the incumbent 
weight of the atmosphere decreases, therefore the upper parts of the air are much 
more ratified than the lower, by which each space corresponding to an inch of 
mercury is gradually ^enlarged, and therefore the atmosphere must be extended to 
a much gseater height. 

It is probable that no part of the atmosphere reaches above forty-five miles from 
the surface of the earth, but at a greater distance its rarity is so great that its re- 
sistance would be insensible, though the retardation occasioned by. it has been .ac- 
cumulating for ages. At the distance of 500 miles the rarity is said to be so great, 
that a cubic inch of common air, expanded to that degree, would occupy a sphere 
equal to the orbit of Saturn; hence it is with reason inferred, that the visible uni- 
verse is occupied by air, which, by its gravitation, will accumulate about every body 
in it, and that in a proportion depending on their respective quantities of matter, for 
the larger bodies will attract more than the smaller ones, thus forming an atmos- 
phere about each of them. 

It is fully ascertained that the weight of the atmosphere differs at different times... 
This variation is ascribed partly to the effect of heat and cold, and also to the influ-i^ 
ence of various mixtures of aqueous and other vapours, for when the air becomes 
rarified by heat, the vapours are most copiously raised, so that though the atmos- 
phere properly so called be expanded, and consequently become lighter, yet its in- 
terstices being crowded with vapours and other matter specifically heavier together 
with the atmosphere, may in all probability continue much the same in density as 
before, for an indefinite time. 

The reader is here presented with the result of some experiments made by the 
following gentlemen : — 

Mr. Caswell measured the height of one of the Snowdon Hills in Wales, and 
found it to measure nearly 1240 yards, or 3720 feet, the barometer standing at 25 ,6 
inches : — Another mountain measures 3567 feet. 

Dr. Halley found by three exact trials, that the mercury stood lower at the top 
of Snowdon than at the bottom by three inches and eight-tenths, from which it 
appears, that every thirty-two yards ascent sinks the mercury about one-tenth of 
an inch. 

Dr. Derham, from experiments made by him at the top and bottom of the Monu- 
ment in London, allows thirty- two yards perpendicular ascent, to one-tenth of an 
inch in the fall of the mercury. 

M, De Luc, in the first volume of his Researches, has given a curious table of 
the heights of the atmosphere, corresponding to those of the mercury in the baro- 
meter, calculated on the principles of various philosophers, from tw^ty-eight 
inches, the height observed on the coast of Peru by the Frenclx Academicians to 
15.10 inches, the height observed by M. De La Condamine on the top of one of the 
Cordilleras, and in his second volume further information may be found on this 
subject. 

M. Bourguer, member of the Royal Academy of Sciences in France, 1553, gives 
us the result of the experiments made by himself, and M. De La Condamine in 
America — they found that the elasticities of the same mass of air exactly corres- 
ponded to the ratio of its densities. 
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Dr. Nettleton, firom experiments made in the neighbourhood of Hftlifiiz, fi»HMl 
the following Table ;— 

A TABLE, 

the number of feet re(|uired tb make the mercury fall 1-lOth of an inch fronk imy givtm 

height in the tube, from 31 to 26 inches. 
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From this table it is evident, that the density or weight of the atmosphere is not 
erery where equal, but that the higher we ascend the rarer it becomes ; and as it" 
18 founded upon the actual observations of a very ingenious and accurate philoso* 
pher, we may derive great use from it in all our beurometrical calculations. 

The late Dr. Maskelyne's Rules for taking altitudes by the Mountain Baro- 
meter:—- 

' 1. Take the difference of the tabular logarithm of the observed heights of the 
harometer at the two stations, considering the four first figures, exclusive of th© 
index, as whole numbers, and the remaining figures to the nght as decimals. 

2. Take the difference of the attached thermometer (Farenheit*s scale), multiidy 
this difference by 0.454, and subtract the product from the quantity found at first 
if the upper thermometer is lower than the thermometer below, but add it if the 
mercury m the upper is above that in the lower thermometer. 

3. From half the sum of the detached thermometer subtract 32° (the standard)* 
and multiply the remainder by 0.00244, add the product to 1, and by this sum mm- 
tiply the quantity found hy the first and second parts of the rule, the result will be 
the height of one station above the other in fathoms. 

AN EXAMPLE, 

ffliowing the height of Richmond Hill, in the county of Surrey, by T. Jones's Method of using^ 

the Mountain Barometer. 



Bottom of Btchmoad Hill, 
or river side . . . . 

Top of (he hill . . . . 



Barometer. 


Height, 


Thebmometsju. 


Attached. 


Detached. 


29.924 B. 

29.760 T. 
X 041 


920. 

i 

1037. 


69.0 L. 
62.0 U. 


66.00 L. 
60.76 U. 


7.0 
J0068 


126.75 


fi3.816 
XA 


29.791 
Height of the hill 


.04060 


117. 
314375 




31 .4375 


148.4376 


• 



1 



Height of Riehnn^nd Hill is therefore 14S.4 feet. 



AN ACCOUNT OF DIFFERENT BAROMETERS. IB 

An Account of other Barometers, namely, the Double, Horizontal or Rectangular, 

Inclined or Diagonal, Pendant, dfc, dfc. 

Barometer is compounded from two Greek words, signifying weight and mea- 
sure. — ^It is an instrument for measuring the weight of the atmosphere and its vari- 
ation, in order chiefly to determine the changes of weather, and the height of 
mountains, &c 

COMMON BAROMETER.— This instrument was invented by Torricellius* in 
1643. The common barometer is suitable for public institutions, libraries, cham- 
bers, halls, &c., and serves for observing, when properly fixed, the changes of the 
atmosphere, but is not adapted, unless made portable, for removal from one place 
to another without the greatest care. To this instnmient is sometimes attached a 
thermometer, and also an hygrometer (an instrument to measure the degrees of 
moisture), each of which may be separated when wanted to be used apart. The 
hygrometer will be found very useful to travellers, especially invalids, when stop- 
ping at inns, to discover whether beds are damp pr not. 

DOUBLE BAROMETER.— fiivented by Dr. Hook in the year 1668, and its 
description may be seen in the Phil. Trans. No. 185. It is subject to several in- 
accuracies. 

HORIZONTAL OR RECTANGIJLAR BAROMETER.— The tube whereof is 
bent in form of a s<juare ; the first inventor was Cassini, but it was fixst published 
by JM. J. Bemouilli m the year 1710. 

INCLINED BAROMETER OR DUGONAL.— Invented by Sir Samuel More- 
land. See Mr. Orme's Experiments, Phil. Trans. Abr. Vol. 8, p. 455. 

WHEEL BAROMETER.— Invented by Dr. Hook in the year 1668, and very- 
suitable for a parlour, counting-house, or haU, &c. A wheel barometer, made in 
the best manner, diameter of plate either eight, ten, or twelve inches, having a 
Thermometer, Hygrometer, Spirit Level or Time-piece, attached, all of which are 
usually fitted up m a frame highly polished or varnished, has a very handsome ap- 
pearance. 

*^* These instruments should be made in the very best manner, and an extra 
sum is not thrown away in the purchase to have them of the best construction. 

For an account of an improved Wheel Barometer by Mr. Fitzgerald, F.R.S., see 
Phil. Trans. Vol. 52, Part I. No. 59, and Vol. 60, No. 10. 

PENDANT BAROMETER.— Invented by M. Amontons in 1695. This instru- 
ment is considered more curious than useful. 

MARINE BAROMETER by Dr. Hook in 1700. See page 6. 

A BAROMETER by Mr. Caswell, described in the Phil. Trans. 

A BAROMETER by Mr. Rowning. See Phil. Trans. No. 427. 

A BAROMETER invented by Alex. Keith, Esq., F.R.S. and F.A.S., Edinburgh. 
The weight of the atmosphere at great heights might be discovered by suspending 
this instrument to an air balloon. Edinb. Trans. Vol 4, 1798. 

SELF REGISTERING BAROMETER, by the Rev. Arthur McGwire. See Irish 
Trans, Vol. 4, p. 141. 

M. MAIRANS'S REDUCED BAROMETER, only 3 inches long. Instruments 
of this kind are used in air-pumps. 

M. DE LUC'S BAROMETER— which is described in detail by him. See his 
Researches, Vol. 2, pages 6, 49, 54, &c. 

* Oalitoo, a mathematician of Pisa in Italy, maintained a> an undeniaUe truth in philaK4>liy, that no heavy ho4r 
Moended without another body equally heavy deaoending in oounterpoise to it This Umt was iminoved by Tonioelli, or 
TeoiceUius, a Florentine, who* amongst other experiments fix discovering the weight of the air, 'formed the first rough 
model of a barometer in a pipe or tube of 60, and afterwards 40 feet in length, which being immerged and aaspeaded is 
a vessel cS water, and the iur«Ktiaoted by a sucker, the water was always observed to follow the 8ucker« and to rise 
nod oontinuersuspended vrathin the tube to the height of33 <» 88 feet, ^viUi some htti^irvariation, but could by no art be 
dnwn or kept up t6 the height of 88 or 40 feet. But this instrument of TcHxicellius Ibeing of an unmanageaUe leagft 
and rise, and reodnng the b^ of a windmUl sail to invert the tube, by comparing their spedfic gravities,, and fiUiqg % 
tube of glass with quicksihrer instead of water (which some authors say was accidental), he fennd the effict equally to 
•aswer, and by the advantage of so heavy a fluid he reduced tin barometer in its length from 40 feet to 82 inches. Thia 
vt» the atate in which Tonioellins left the barometer, and is usually called the " Torrieellian Experiment" But tlift 
iNBoiir of impioviflf thefauonetor (p agieater degree of exactoen and perfbetioii vraa donetfienvaidiby Bfr. Boyla. 
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A MOUNTAIN BAROMETER.— Invented by Dr. J. A. Hamilton. See Trans 
of the Royal Irish Academy, Vol. 5, p. 95. 

SYMPIESOMETER, OR IMPROVED AIR BAROMETER.— Invented by A 
Adie, Esq. F.R.S. Edinb. in 1816. Two recommendations to this instrument are 
its portability and sensibility. It is inclosed in a mahogany case, the exterior di- 
mensions of which are 2 feet 1 inch long, 3i inches wide, and Ij inch deep. That 
for measuring mountains is inclosed in a brass cylindrical case, about 25 inches long 
by li inch diameter. — See Directions, page 17. 

An OIL BAROMETER.— Invented by Thos. Jones, Esq., London, 1821. This 
is similarly constructed with the Sympiesometer, and the exterior mahogany case 
measures 1 foot 5i inches long, 3^ inches wide, and Ih inch depth. »See Directions 
hereafter. 

The ENGLEFIELD MOUNTAIN BAROMETER, by T. Jones, Esq. 

TWO BAROMETERS, one of which marks the maximum of elevation, the 
other that of depression, during the absence of the observer, by the Chevalier Lan- 
driani. — See Royal Quarterly Journal, No. 6, p. 399. 

THE STATICAL BAROMETER, supposed to be the invention of the great 
Mr. Boyle. 
An improved Brass Arm for the Suspension of a Marine Barometer. 
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In serene calm weather, the air has weight enough to support a column of 
quicksilver 31 mches high; but in tempestuous stormy weather, not above 28 inches. 
The quicksilver, thus supported ih a glass tube, is found to be a nice- counterbalance 
to the weight or pressure of the air, and to show its alterations at different times. 
And being now generally used to denote changes in the weight of the air, and of 
tiie weather consequent upon them, it is called the Barometer or Weather Glass. 

The pressure of the air being equal on all sides of a body exposed to it, the 
softest bodies sustam this pressure without suffering any change m their figure ; 
and so do the most brittle bodies without bemg broken. 



Directions for using the Common House or Wheel Barometers, generally 

called Weather Glasses. 

1. — The rise of the mercury mostly indicates fair weather, but the fallmg of it 
unsettled weather, as sleet, raui, snow, hail, strong winds, and storms. 

n. — ^In sultry weather, when the mercury falls, lightning and thunder may be 
expected. 

in. — In the winter, the rising of the mercury indicates frost ; however, should it 
fall 3 or 4-lOths of an inch durin£f a frost, a thaw will certainly foUow. But in 
continued frosty weather, should the mercury then rise, it will surely snow. 

IV. — ^Wheii soon after the falling of the mercury unsettled weather occurs, ex- 
pect a short duration of it^ when it proves fair shortly after the mercury has risen 
It will not be of long eontmuance. 

v.— ^In bad weather, when the mercury is in a rising state, continuing so for 
two or three days, a succession of fair weather may be expected. 

YI. — ^In fair weathef. when the mercury is in a falling state, continuing so for 
the space of two or three days previous to rain, in such a case 'a great deal of 
falling weather may be expected, accompanied probably with high winds. 

Vn. — Changeable weather, uncertain respectmg its duration, is indicated by 
the unsettled state of the mercury. 
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VIIL— During wet weather, when the mercury is in a rising state, it should 
appear convex or higher at its centre than at its sides,* this indicates that the 
pressure of the air is then increasing, and an interval of fair weather may be ex- 
pected soon to follow. 

IX. — If the mercury should appear concave or hollowed, it signifies that it is 
in a falling state, for the pressure of the air is then decreasing, and the weather will 
probably in a few hours be overcast, accompanied with rain or wind, or both. 

X.— Should the mercury appear level in the tube, the pressure of the air may be 
estimated to be steady or equal, it may therefore then be considered stationary. 

XL— In very hot weather the fall of the mercury indicates thunder. 

XII.— In order to make the observation with more accuracy, tap the barometer 
gently as before directed — see page 7. 

XIIL— When snow or rain abounds the mercury has been found -at the lowest, 
and though an easterly or north-easterly wind was then blowing, yet the mercury 
sunk little or none, and after this, when the mercury has been perceived to be in a 
rising state, the above winds have soon arrested its progress. 

XrV.— When the mercury stands low in the barometer much rain is to be ex- 
pected. 

XV.— The range of the barometer is greater in winter than in summer. 



The variations of the barometer at the following places is very remarkable:— 

At Naples the rise seldom exceeds one inch. 

At Upminster there is a difference of 2i inches. 

At St. Petersburgh thete is a difference of 3 inches and about ll-lOths. 

In the northem parts of France the variations are greater than in the southern 

At Peru, under the equator, and at the level of the sea, the variations amount to 
2 or 3-lOths of an inch only, but in other parts, namely, withm a few degrees of 
the line, on the approach of the rainy season or hurricanes, the barometer is 
said to fall an inch or more. 

Between the tropics the variations of the barometer are exceedingly Small ; and 
it is remarkable, that in that part of the world it does not descend above half as 
much for every 200 feet of elevation as it does beyond the tropics. 



Remarks on the Barometer ^ SfC. 

M. Planer observed the barometer for a whole year, six times every day, viz. at 
two, six, and ten o'clock in the morning, and at the same hours in the afternoon, 
and found in general, that the barometer, between ten in the morning and two in 
the aftemoon, and between ten at night and two in the morning, was less in its 
rising and greater in its fall ; and that the contrary was the case between the hours 
of six and ten in the evening and morning. 

Hemmer deduced the three following general rules from a great number of ac- 
curate observations. : — 

1st, When the sun passes the meridian, the barometer, if in the act of falling, 
continues to fall, and tne falling is accelerated. 

2d, When the sun passes the meridian, the barometer, if in the act of rising, 
falls, or becomes stationary or rises more slowly. 

3d, When the sun passes the meridian, the barometer, which is stationary, 
falls, if it has not risen before or after being stationary ; in which case it usually 
becomes stationary during the- sun's passage. 

The celebrated Humboldt made some interesting observations at Caraccas, South 

America, near the equator. There are, he says, four atmospherical tides every 24 

hours, which depend only on the attraction of the sun. The mercury falls from nine 

. in the morning to four in the evening ; it rises from four to eleven o'clock, it falls 

from eleven o*clock till past four in the morning, and it reascends from thai time till 
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nine o'clock. Neither jfinds, storms, nor earthquakes, lutve any influence an this 
motion, 

James Horsburffh, Esq., F.R. S., and Hydro^pher to the Hod. East India 
Company, in his last voyage to Bombay, employed two marine barometers, with 
whicn he made very minute observations. See t'hilosophical Transactions, 2 part^ 
'1805; also in the Hist. Royal Society Edinburgh, for the same year. 



INTERESTING WORK TO METEOROLOGISTS- 

Meteorological Essays and Observations, by J. jp. DanieU F.R,S. 

Mr. Daniel, after showing separately what phenomena would result, supposing 
the atmosphere to be simply a dry elastic medium ; and another, if it Were oi aque^ 
ous vapour only, combines the two ^as it really exists), and proceeds with his in- 
ductions, which are no less creditable to his philosophical acumen than his perse- 
verance. The labour and intensity of application requisite for the calculation of 
the numerous tables which accompany these essays, can only be appreciated by 
those who have devoted some considerable attention to similar pursmts. 

The only portion of Mr. D.'s remarks that we can afford room to extract, are a 
few of the general laws or axioms he has submitted to the reader under the head 
of " Particular Phenomena of the Atmosphere of the Earth." These axioms are 
severally illustrated by brief remarks, bu-t we can only admit the text, leaving our 
readers to apply their own illustration. 

1. " The mean height of the barometer, at the level cf the sea, is the same in 
every part of the globe. 

2. " The barometer constantly descends in a geometrical progression for equal 
ascents in the atmosphere, subject to a correction for a decreasing temperature of 
the elevation. 

3. " The mean temperature of the earth's surface increases gradually from the 
poles to the equator. 

4. " The mean temperature of the atmosphere decreases from below upwards 
in a regular gradation. 

5. " The barometer, at the level of the sea, is but verj"^ slightly affected by the 
annual or diurnal fluctuations of temperature. 

6. "The barometer, in the higher regions of the atmosphere, is greatly affected 
by the annual and diurnal fluctuations of temperature. 

8. " The average quantity of vapour in the atmosphere decreases from below 
upwards, and from the equator to the poles. 

9. J* The condensation of elastic vapour into cloud, raises the temperature of 
the air. 

10. "The western coasts of the extra-tropical continents have much higher 
mean temperature than the eastern coasts of the same continents. 

12, " In latitudes below 30, the winds always blow either from N. E. or S. E. 
towards the equator. 

■ 

14. " A current always blows in a contrary direction to the trade winds, at a 
great elevation. 

15. " A wind generally sets from the sea to the land during the day, and from 
the land to the sea at night ; especially in hot climates. 

18. " Between the tropics, the fluctuations of the barometer do not much exceed 
a quarter of an inch, while beyond this space they reach three inches. 

24. "The variations of the barometer are less in high situations than in those 
at the level of the sea. (?) 

25. " In Great Britain, upon an average of ten years, the ivesterly winds exceed 
the easterly, as 225 : 140. 

28. " Northerly winds, almost invariably, raise the barometer, while southerly- 
winds constantly depress it. 
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30. " The elasticity of aqueous vapour does not decrease gmdnatty Us we i» 
eend in the atmosphere, in proportion to the decrease of temperature and deBtity 
of the air ; Imt the dew point remains stationary to great heights^ and then suddcnlf 
tails to a large amount. 

i^ " The apparent permanency and stationary aspect of a cloud is often an (s^ 
ticai deception, arising from the solution of vapour on one side of a given point, 
while it is precipitated on the other. 

34. *^ The quantity of vapour in the atmosphere in the different seasons of the 
year, measured on the surface of the earth, follows the progress of the mean tem- 
perature. 

35. " The pressure of the aqueous atmosphere, separated from that of the atrial, 
g^ierally exhibits directly opposite changes to the latter. 

36. " Great falls of the barometer are usually attended by a rise of temperatim 
obov^ the mean heat of the season ; and a great rise of the barometer by a die* 
pression of temperature." 

We have omitted nearly one half of the thirty-six axioms, c(»isidering thei^ 
sufficiently trite and well known without enumeration. 



INSTRUCTIONS 

FOU tRS 

SYMPIESOMETER,* OR NEW AIR BAROMETER. 

(Abridged from the book usualty given with the inttrumint when purchaeed). 

When the Sympiesometer, is hung up for observation, the slass cistem must be 
tspened by taking out the cork, giving it five minutes to settle — then observe the 
temperature by the thermometer attached to the instrument, and set the index or 
fiower-de-luce, which, in the common or marine Sympiesometer, is at 291 inches, 
Upon the sliding scale, opposite to the degree of temperature on the fixed scale; 
the height (^ the oil, as indicated on the sliding scale, vnXl be the pressnrei of the 
air at the moment 

Suppose the temperature observed by the mercurial thermometer to be 53<'.4, 
then slide the Sympiesometer scale imtil the flower-de-luce points to 52.4 on 
the fixed scale at the ri^ht hand side (on which read the numbers downward)^ 
and the top of the column of red fluid stands opposite to the second division above 
the third tenth higher than the number 30. The height of the barometer is then 
30 inches 3 tenths and 4 hundredths of an inch, or 30.34 inches. The tenths are 
easily distinguished from the hundredth parts, by the lines being drawn hmger. 
When the column of oil descends, bad weather may be expect^ : and wheii it 
rises, the weather wiU, in general, be fine. 

In the Sympiesometer, for measuring heights, the scale is divided into parts cor- 
responding to the increase in bulk which tiikes place in the gas by the diminish* 
ing pressure of the atmosphere on ascending towards a given height, the tempera- 
ture being 32" of Farenheit* 

In order to ascertain the height of one place above another, by the S3rmpie- 
someter^ it should be placed in the shade, as the observation is frequently de* 
ranged by the direct influence of the sun ; and let it be suspended by the ring at 
the top. The cistem should now be opened, by pushing up the pin that raises the 
stopper, and the instrument should b^ allowed to remam four or five minutes be- 
fore the observation is begun, that it may acquire the temperature of the surround- 

* The Sjrmpieflometer k a valuable instnuneDt to compare either with the Marine or Home Bahtaieter, but it iii 
«ral ranges hiffheTv 

2 



19 THE SYMPIESOMETEA. 

ilig air: Then set the index, which is on the narrow part at the top ef the sliding' 
acale, to the same degree as the temperature indicated oy the thermometer, and note* 
the number on the fathom-scale,* corresponding with the lop of the column of oiT 
in the sympiesometer tube; this completes the first observation. Before taking' 
down the instrument, push down the stopper, to prevent the escape of the oil from 
the cistern. 

As an example may be useful to those persons who have not been accustomed M 
measure heights by the barometer, observations made to ascertain the height of 
Arthur^s Seat, from its base at the Duke's Walk, are subjoined. 

The Sympiesometer at the top of the hill stood at • • 244 fathoms 
The Sympiesometer at the Duke's Walk .... 134 

Subtracted from the former leaves for the height - - 110 fathoms 

which would have been the correct height, if the temperature of the air had been. 
32 degrees. 

The following is the method of finding the necessary correction for the differ* 
ence of temperature. 

Temperature at the foot of the hill ----- 52o 
Temperature at the top of the hill - - - . . 43 

2 I 100 

Mean temperature of the two observations - - - . 50 
Subtract - - - 32 

Difference between mean temperature and 32 degrees - - 18 this 

multiplied by .00245 gives the whole length of a column of air previously of one 
fathom in altitude, and of the temperature of 32o, equal to 1.04410 fathoms at the 
temperature of 50®. 00245, being the quantity that a column of air of the tempera- 
ture of 329, and of one fathom in altitude, is expanded by an increase of one degree 
of temperature ; which last number, multiplied by 1 1 0, the number of fathoms be- 
fore found, gives the corrected height 114.85 fathoms; differing from the true 
height, as ascertained by my friend Mr. Jardine with the utmost accuracy, only 68- 
hundredths of a fathom, the true height being 114.17 fathoms. 

Or the above correction may be found in the following way: — ^As the mean ex. 
pansion of air at the ordinary temperature is equal to the 435th part of its bulk for 
one degree of heat, divide 110, the number of fathoms given as the appro^mate 
height, bjr 435 ; the number found will be the expansion of the whole column of 
air by an increase of one degree of temperature, which, in this case, will be 0.2528; 
and this number, miiltiplied by 18**, the number of degrees that the mean tempera* 
ture of observation was above 32®, gives 4.55 fathoms to be added to the approxi- 
mate height, which makes the height of Arthur's seat from the Duke's Walk 114.55 
fathoms, differing from the time height only 38 hundredths of a fathom. 



Another instance of the importance of having a Marine Barometer on board a 
ship : — " His Majesty's ship Pliaeton was struck by liffhlning while lyin^ at the" 
Mole at Gibraltar, on Sept. 13, 1834. The rapid fall of the barometer mdicated an 
approaching storm ; the weather continued to wear the same threatening aspect 
through the whole of the 15th, with very heavy squalls 'occasionally. At 8 o'clock 
in the evening a tremendous black cloud was observed slowly moving along t}ie^ 
side of the rock shaping its course towards the Mole, &c.— See also p. 9. 

* By the fathom-tcale the approximate height will be given, without the aid of a table of logantfams, by siibtraetiiir 
the number of fiuhoma indicated by the Sympiemmieter at the under station from that indicated at the vpfiei(ttiktiom,ibBr 
difimnoe being tfie oomber of fathoms which the one statioo ii abofe the other. 
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THE THERMOMETEB. 

The Thermometer is an instrument for measuring the heat and cold in the 
.-siir, or the temperature of the atmosphere, and also to ascertain the temperature of 
the sea, &c. 

The invention of the thermometer has been attributed to several persons, about 
the beginning of th6 seventeenth centory. But whoever had the honour of invent- 
.mg this instrument, .it was certainly at first very imperfect. 

Thermometers are now much improved, and seem to approach a state of perfec- 
tion ; they vary in construction according to the^uses for which they are intended. 

When the thermometer is appreciated according to its worth, it will be found in 

4he possession of all judicious captains and mates in the merchant sea service. 

Therefore, in order that this nautical mstrument may come intoeeneral use, some 

of its valuable qualities whereby it may be found very useful at sea are here 

^enumerated. 

It i$ well ascertained, that in making a passage from the West Indies, the ther- 
mometer.is the best miide to know when you ase clear of the Gulf Stream, as the 
water is wanner in the stream than out oi it 

The captain of a ship, which arrived in April 1824, informed me that as soon as 
he got sounding in the British Channel, the thermometer indicated a difference of 
two degrees colder. This mu3t have been occasioned by his approach to land. 

Theemometer affected by an Earthquake. — The thermometer is affected by 
the convulsions of nature, as may be seen by the following: — 

" Missolonghi, Feb. 10, 1824. — ^This afternoon, about three o'clock, we felt a 
violent shock of an earthquake, which ran in a direction from north to south. Dur- 
•ing the shock the thermometer fell from 50 to 39 degrees (Farenheit's scale)." 



Remarks on Thermometrical Navigation, by John White, Esq. Lieut, 

U. S. N. (Appendix No. IL). 

He commences— "On this interesting subject, which, to the jreproach of the 
maritime world,'has scarcely yet progressed beyond hypothetical conjectures, my 
principal object is to promote, among nautical men, a spirit of inquiry and expen- 
mental investigation mto the physical causes and effects of the aerial and aqueous 
temperature of the globe in various places, climates, and seasons ; and to induce 
them to make such observations and remarks as may concur in producing a System 
of Thermometrical Navigation. 

" Some interesting information on this subject was published about thirty years 
since by Mr. J. Williams, and his remarks, with abstracts from his journals, were 
read before the Philosophical Society of Philadelphia in Nov. 1790. — See Ann.* 
Phil. Trans, Vol. III. p. 82 to 194. 

« From my own remarks, combined with Mr. Williams's, Dr. Davey, &c., I wish 
to make known the following : — 

I. — ^** The water over submarine banks, detachecl from continents or islands, and 
surrounded by deep water, is always much colder, or, according to modem philo- 
sophy, does not contain as mtich csdoric as that over banks stretching out from and 
connected with islands. 

n.— ;•" The temperature of the water over these detached banks is in proportion 
to their respective extents, and the depth of water over them. The water over 
the smaller banks, though colder than that of the circmnjacent ocean, is not so cold 
as that over larger ones of the same depth, the cold increasing in a progressive 
ratio with their greater extent. 

IIL — " The water over banks stretching out from and connected with contigejxtii 



THE THERMOMETER. 

or Islands, is colder or warmer in proportion to its depili, e. g. In approaching a 
eoast, where the depth diminishes gradually, the water becomes colder in propar- 
tioo to the approach to it, and the contrary. 

rV. ^** The waters of deep Mediterranean seas, where soundings extend but a 

short distance from land, which arc surrounded by mountains, consequently less 
agitated than the oceanic waters, and are discerned by reflection from the circum- 
jacent lands, experience but little variation of temperature. Notwithstanding this, 
Bowever, the water of these seas are colder on soundings than off. 

V.—" Shallow Mediterranean seas, especially within the tropics (the Java sea, 
lor example), are penetrated by the suh*s rays, and their temperature, consequently 
approximates near to that of the superincumbent air, the water of these seas is, 
however, colder than that of the main ocean off soundings with the same tem- 
.peratore of air. 

VL— With modifications, as respects the relative position of the observer, with 
irmxd to wind and current, the air and watier, in the immediate vicinity of ice 
imnds, when on or off soundings, are colder than those which are found more re- 
mote from them. 

Vn.-*-" The water of the ocean on our Atlantic coasts, off soundings, is about 
IQo warmer than that of the coast on soundings, and about 10° colder than the Gulf 
•treaia,* these different degrees of temperature according to the season of the year, 
e. f . iHx. Williams found the water of Cape Cod, in August, to be 58", and at sea 
it was 69^; in October the water of Cape Cod was 48°, and at sea 50**. These rela- 
tive differences should be always attended to. 

'* From the above premises I am inclined to conclude, that the thermometer maj 
be made aa important agent in the navigation of coasts, to warn seamen of their 
appioach to ice islands, and to assist them in correcting their reckonings on banks 
in the ocean, e. g. in the latter case, after sailing from §t. Salvador (Brazil) in the 
Franklin, on the evening of the 25th of February, 1819, at eight o'clock, the tem- 
perature of the air was 79°, and that of the water was 77" ; at half past eight the 
water was 72", and at nine it was 68", when we seunded in 21 fathoms on the 
Abrohlas bank, at ten o'clock the air was 77", and the water 76", and so continued 
till midnight. As we knew our position previous to coming on the bank, we were 
prepared to make these experiments. The discolouration of the water could not 
be perceived by reason of darkness ; the thermometer was the first index of our 
anival on the bank, as it also indicated the time of passing off it ; and it will be 
observed, that the temperature of the water altered as we ascended on the bank, 
iild aa it was colder at the time of sounding than either before or after, we may 
iaier that this was the shoalest water we had sailed over. 

^I have used the thermometer on the Lagullas, or Aguilhas bank, eastward oJT 
the Cape of Oood Hope,t with good effect, especially on my passage home in the 
Fnokklm. It was in the stormy month of June ; our vessel was deeply ladai, and 
we had previously contended with some severe gales frem the westward. We 
had arrived, according to our calculations, as far as Cape False. The weather was 
yiick, a firesh gale Uew from W. S. W. night was coming on, and the water ap- 
IMaved somewhat discoloured, bnt its temperature, which had been 46" at noon, 
fPBAOonr 54". This determined me to stand on. 

" For obvious reasons, the water in a ship's wake should always be used for ob- 
swmtioiis en the temperature of the ocean.^ 

Jamieson's Marine Thermometer, enclosed in a copper case, should be in gen- 
emlnse. 

7or other very interesting Meteorologiad information the readcx is referred to 
« A Voyage to Cochin China, by John White, Lieut. U. S. N.'' 

• SoeDtFnnkHo'tnmvlai ootfaerabMi uithesdVoicftlieAnericaiiPUiLTiaM. 

t The CokmyoftheCiVie of Good Hope ii situated at the laoet sonthem extiemilj of Afiiea. ak aboutOWmOM 
tekofftbt flan WMt to east, and S33 in IjreadtbtftomMiiithIo north. It lies between 30 and S4 ^igiaea and a half off 
m^^t0>»d»t ml It and 98 of east lon«taide from the meridian of Greenwich. It is bounded on the east bjr Gaifiaria, 
00 the noith-east and north, by an extensive country called the Boshesmens country; and to the north-west, near tho 
thaAtlapticOee^Oiby tbeNamacqua country; on the west, by tho South Atlantic Ocevh toil oa the iootk lvth» 
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Dr. John Davy, during his recent voyage to Ceylon, found, on approaching the 
land of Table Bay, at the Cape of Good Hope, that the temperature of the sea by 
the thermomet^ decreased ^, and it also decreased 2^ when the island of Ceylon 
was closely approached. 



Remarks on the different Thermometrical Scales^ S^c* 

(C7* The different scales by which the principal thermometers are divided may 
be seen in the engraving opposite the title-page, 

Farenheit's* Thermometer is generally used in the United States and G-reat 
Britain; the freezing point is at 32, and the boiling point at 212. Reaumer's 
Thermometer is generally used on the continent of Europe \ the freezmg point is 
pUieed at 0, and the boiling point at 80. Celsiuses Thermometer is used in Sweden, 
and has lately been adopted in France under the name of the Centigrade Thermo- 
meter; the freezing point is at 0, and the boiling point at 100. — De La Hire's, the 
freezing point is at 28, and the boiling point at 1991. Amoreton's, the freezing 
point is at 5U, and the boiling point at 73. Crucquius's, the freezing point is at 
1070, and the boiling point at 1510. Sir Isaac Newton's, the freezing p(Mnt is at 0, 

and the boiling point at 34. See Carvallo's Natural Philosophy, Vol. HLjpages 

19 and 20, and for an accurate mode of constructii^ thermometers see Phil. 'nrws. 
Vol. 67, page 816. For an interesting account of the ''Influence of Atmospheric 
Pressure on the Bulbs of Thermometers, see £dinb. Phil. Journal, Vol. 8, page Wit 
Vol. 9, p. 196, and No. 18, p. 398. 



The following TABI^E exhibits the result of several Observations on the Tern* 
perature of Air, and of the Sea, at different depths, in several latitudes, and at 
various seasons of the year. . » 
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Jan. 


$ 


46O0 
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43 6 
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43 6 


43 6 


65 40 




20 


47 


110 


51 5 


40 


39 30 




28 


53 


110 


69 


69 


2 55 


Feb. 


25 


81 


58 


81 


81 


2 50 




26 


83 
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81 


84 6 


67 


June 


20 


48 5 
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26 




78 
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40 5 
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31 
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39 
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59 5 


4038 


32 
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Sept. 
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66 5 
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55 


Equator. 




5 


75 5 


610 


66 


74 


24 8. 
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72 5 


4S0 


70 


70 


34 4 


Oct. 


11 


60 5 


600 


67 


59 


58 24 


Dec. 


27 


31 


1280 


2A 


as 



* (Sabcie) Daniel lUmiiieit vnu a native of Hambonli, aod waa origioallf designed ftr a commercial life ; but hie 
«ate fw naliual pMkMiMv led liim to the eonttraetim of baraneteia and tbenmrnietere 

diti n taii h M HiBn e M: Th»aM of qoickrilMrfiiriUinrthatheraumetetrwUdibBifilradueed about the year RSB^inw 
Btial invDoienieat in the afienasy of theJnatMaent. 
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ON THE TEMPERATURE OF SEA,* &a 

Temperature of the sea.I — " With respect to the temperature of the sea," say* 
Sishop Watson, " at different depths, it seems reasonable enough to suppose, that im 
the summer time it will be hotter at the surface thaa at any considerable depth 
below it, and that in winter it will be colder." 

Mr. Wales describes the instrument he made use of for trying the temperature 
of the sea, at different depths, in the foUowinff terms : — " The apparatus for tiyin| 
the sea-water at different depihs, consisted of a square wooden tube, of about 18 
inches long, and three inches square extenially. It was fitted with a valve at the 
bottom, and another at the' top, and had a contrivance for susjpending the thermo- 
meter exactly in the middle of it. When it was used it was fasten^ to the 4ieep 
^ea-line just above the lead, so that all the way it descended, the water had a free 
i)assage through it, bv means of the valves, which were then both open; bat the 
instant it began to be drawn up, both the valves closed by the pressure of the water« 
and of course the thermometer was brought up in a body of water of the same 
temperature with that it was let down to." — With this instrumeat, which is 
mucn the same with one formerly described by Mr. Boyle, in his observations about 
the saltness of the sea, water was fetched up from different depths, and its temper- 
ature accurately aoticed in different seasons and latitudes. — August 27th, 1772, m 
latitude 24" 40'«outh, the heat of the air was 72^^ of the water at the surface 70^, 
but at the depth of 80 fathoms it was 68°. . Also in December 27lh, 1772, in lati- 
tude 58** 24' South, the heat of air was 31o, of the water of the surface 32**, but at 
depth of 160 fathoms SSi'*. 

In the voyage to the high northem latitudes before mentioned, they made use q£ 
a "bottle to oring up water from the bottom, which is thus described: — " the bottle 
iiad a coating of wool, three inches thick, which viras wrapped up in ka oiled skin, 
and let into a leather purse, and the whole inclosed in a well pitched eaayas bag; 
firmly tied to the mouth of the bottle, so that not a drop of water could penetrate 
to its surface. A bit of lead shaped like a cone, with its base downwards, and a 
<jord fixed to its small end, was put in the bottle; and a piece of valve leather, 
with half a dozen slips of thin bladder, were strung on the cord, which, when 

pulled, effectually corked the bottle on the inside." Here follow two of the 

experiments which were made during that voyage : 

" August 4th, 1773, in latitude 80** 30' North, the heat of the air was 32**, of the 
water at the surface 36", of water fetched up from the depth of 60 fathoms under 

the ice 39°. September 4th, 1773, in latitude 65** D' North, the heat of the air 

was 66*0, of the water at the surface 55^ j of water from the depth of 683 fathoms 
40**.'' 

It therefore appears, from all these experiments, that when the atmosphere was 
hotter than the surface of the sea, the superficial water was hottar than at a great 
depth; and when the atmosphere was colder than the surface of the sea, it is 
evident that the superficial water was somewhat colder than at a considerable 
distance helow it. 

The Temperature of the Sea varies at different depths, but at great depths it is 
found to be nearly uniform. In winter, when the surface of the water is much, 
cooled by contact with the colder air, the deeper and warmer water at the bottom, 
being imprecated with heat from various causes, rises and tempers the water 
upward to its surface; and as the cooler water constantly descends during the 
winter, in the following summer the surface is generally wanner than at any 
considerable depth; but in winter the surface is colder. As the sea in high lati- 
tudes is rendered heavier than in low and warm latitudes, hence a continual 
current from the Poles to the Equator occurs, which sometimes conveys down large 
masses of ice, which serve to cool the air to a great extent. 

« For the result of a series of Hydro-Thermometncal Obsecvatioas made in the Firth of Forth, Sootlaiid, see Edinb. 
Phil Journal, No. Part 19, p. 189, &c. 

t See an interesting paper from the MS. Journal of John Davy, M. D. F. R. S. on the Specific Gravity and lumper* 
ature of Sea Water, made during a voyage from Ceylon to England in 1819-20, published in the Edinb. PhiL Journal. No. 
SO, for April 1894. 



TEMPfiRATUKE OF SEA, &c. tSf 

These experiments will prove, that between the tropics, and in the temperate' 
^ones at sea, when. the warmth of the temperature of the atmosphere exceeds that 
of the surface, the superficial water is generally warmer than that at certain depths 
Ibeneath it; and, in all probability, the greater the depth, the colder the fluid in 
such case. 

"On the 23d of February, in latitude 52? S. and about the longitude of 50« W.— 
Captain Krusenstem saysj the temperature of the air was. 12" Reaumer, of the* 
surface 10<»; and at the depth of 55 fathoms, 8jo; the whole depth at the time 
being 75 fathoms.— On the 9th of March, in latitude 50« 20' S. and longitude 72o 
45' W. the temperature of the air was 4" Reaumer ; the surface 21° ; at the depth 
of 60 fathoms,. 2i"; and at lOO' fathoms, IP.— On the 24th of May, 56 miles south 
©f the Equator,, and m longitude 146" 16' W. the temperature of the air and the 
surface were e^ual R 22J"; and at the depth of 100 fathoms, 12R— On the 22d 
of June, on the tropic of Cancer in the Pacific, the temperature of the surface of the* 
sea was 20° 5' Reaumer; at the depth of 25 fathoms, 1^ 5'; at 50 fathonis, 17® 2'; 
and at 1 25 fathoms, 13® 3 min. so that there was here a progressive difference of 
temperature of 1 deg. at 25 fathoms, 3 deg. 3 min. at 50 fathoms, and 7 deg. 2 min^ 
all2S' fathoms.'^ 

Matty more examples might be given to the same effect if it were necessary. One* 
Vf ry remarkable one is mention^ by Mr. Abel Clarke, mi his recent work : he 
inform^s us, " that Captain Wauchojje, of his Majesty's ship Eurydiee, when within 
a few leagues of the Equator, during a calm, put his apparatus overboard, and 
allowed it to descend till it had run out 1400 fathoms of line ; however, he estimated 
Che perpendicular depth at only 1000 fathoms. The temperature of the surface was 
73 ae^. of Farenheit. On drawing up the instrument, he found the thermometer 
markup 42 deg, a difference of temperature of 21 deg." And there can be little 
doubt t»U{ that t&e difference of the temperature was progressive from the surface 
to that depth. 

The Philosophers of the North assert also, " that in shallow seas the cold 
substratum of liquid is brought nearer to the surface ;" but thougl^ this mav in 
general be tru^,.yet it is not to be relied on in particular cases^ much less their 
assertion that ** the increasing coldness of the water drawn up from the depth of 
only a few fathoms, indicates to the navigator who traverses the wide ocean his 
approach to banks or land." However, the judicious navigatpr is recommended to 
fTOve the accuracy of the above by experiment. 

Some instances in proof ©f this maybe collected from the journal of Captain HaJI* 
of the Lyra, lately published, wh© made some experiments on the temperature of 
the sea at the surface, at the Loochoo islands, and in the Yellow Sea, &c. 

" On the 19th of July, when off Chusan, in 32 fathoms water, the temperature of 
the surface of the sea was 78 and 80 degs. and on the 22d,.in 43 fathoms, it wa9> 
only 77 and 72 degs. but when at anchor in 3i fathoms, in the gulf of Petchelee, in 
latitude 38 deg. 42 min. and longitude 117 deg. 49 min. W. on the 27th of July, the* 
temperature of the surface was as high as 82 deg. — AJsaon the 3d of August, when 
at anchor off Peiho, the temperature of the surface was 82 deg. at noon, and 80 deg'. 
at midnight, and there it was generally warmer than the atmosphere itself. When 
at anchor in Napakiang harbour, the general temperature of the surface of the sea 
was- about 83 d^. but out at sea, off the island of Loochoo, when.in latitude 26 deg. 
36 min. and longitude 127. deg. 56 min. the surface was 4 or 5 de^ees colder; being: 
on the 14th and 15th only 79i^ deg. and 78 min. Again, on the 20 th of October, at 
anchor in Napakiang,* when the autumnal cold had lowered the temperature of the 
sea's surface there to 75^ and 75 degs. (or 7 and 8 degrees below what it was whett 
anchorcMl there before), yet in the Japan Sea the surface was also lower, being 74 
and 73 degs. 

Thus in these particular instances the water became warmer (at least at the 
surface) the nearer the land was approached; and also as the aepth of water 
decreased. 



The mean height of the Thermometer at the Sandwich Isles is 80 deg. Farenheit. 
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Fioo tliew expcTimcnu (Mr. Clarice ofawrra), it appeais—lat, tbat tbe •«■■■£- 
iniBUNa in its warmth of tem p era rare in proportiMi to its 4le|rtfa;'' and 2it " tlat 
tie differcDce of the tetDpeniore of the an&ee, and any gira dqrtk wjtliin a 
a cfftain range, is gmier at sea than near ihe land ;" and 3d, " that the d'~ 



The first and thiid povitions appeal rrident oa ihe face of the e: , 
Ihe experiment No. 3 seems to affect the conenneas of (be 2d poaitka, fat the 
difference of tha snrface at 20 fathoms depth was 5 dor ; asd br that of the first 
ezpemnent made &rthet from the land, there ms a differenee ds deg. oaij in 40 
bmoaa, which was proportionally leas than near the land. 

Ills remarkable, however, that all these experiments (except the third) prore, 
OS far as they go, that in ihe depth of 15 bihonis, the water at the bottom watf 
iorariablf warmer than it wan found lo be at the depth irf' fiwty &thomi " in the 
open sea ;" and in the Gulf (rf Petchelee, where the sixth experiment was made, it 
was no less than 7 deg. warmer at the depth of 15 fathoms. 

The difference in the state of the almospherc when the third eiperanent 
9 to accomt for the alteration in^ the temperature of the water 



There is also a much larger proporttoDat differotee in the temperature of Ike 
■ir and water at the depth (tfSO &thonB, than bf tbe rest rfthe «] 



The temperatore of consideroUe depths of the Canbbean Sea :-— Captain bbinv 
ibimd the temperature of the water, at a depth of 6000 feet, in latittide 301 N. nid 
longiiode 831 W., near the jimction of the Mexican and Canbbean seas, to be 45 
deg. 5 min., that of the sarfece 83 d^. He infers, that 100 or EOO Ibthona more 
line, woidd have cattsed the thermometer 10 descend into the water at its raazi- 
mton of densitf as depends on heat ; this inference being on tbe preaomptiai that 
tbe greatest density of salt water occurs, aa is tbe case in fresh water, at sereraf 
degrees abore its free»ng point. 



TfiMPJUElATtTRE OF THE SEA, ate. M 

TThe foUowini^ TABLE points oat that it is not the month of April, as Kirwaa 
affirms, that approaches nearest to the annual temperature. 





Mean 


Temperature. 




Mean 




Names of Places. 


Of the 


Of 


Of 


Names of Places. 


Of the 


Of 


^ 


1 
1 


Ynar. 


October. 


April. 




Year. 


Octob«. 


AprO. 


Cairo 


T2<»3 


72" 3 


77'> 9 


Gottingen 
FraneKer 


460 9 


470 1 


44q4 


Algiers 
Natches . 


69 8 


72 1 


62 6 


52 3 


64 9 


60 


65 


68 4 


66 4 


Cbpenhagen . 


45 7 


48 7 


41 


Rmne . 


60 4 


62 1 


55 4 


Stockholm . 


42 3 


42 4 


38 5 


Milan 


65 8 


58 1 


55 6 


Christiana 


42 6 


39 2 


42 6 


Cincinnati . 


53 ,6 


54 9 


56 8 


Upsal . 


41 7 


43 3 


39 7 


Philadelphia . 


53 4 


54 


53 6 


Quebec . 


41 9 


^ ^ 


39 6 


N«wYork . 


53 8 


54 5 


49 1 


St. Petersburgh 


38 8 


39 


37 


Pekin 


54 7 


55 4 


57 


Abo . 


41 4 


34 


40 8 


Buda 


51 1 


52 3 


49 1 


Drontheim 


39 9 


39 2 


34 8 


London . 


51 8 


52 3 


49 8 


Uleo . 


33 1 


37 9 


34 2 


Paris 


51 1 


51 3 


48 2 


Umeo 


33 3 


37 8 


34 


Cieneva 


49 3 


49 3 


45 7 


North Cape 


32 


32 


30 2 


Dublin . 


48 6 


48 7 


45 3 


Enontekies 


27 


27 5 


26 6 


Edinburgh 


47 8 


48 2 


46 9 


Nain . 


26 4 


33 1 


27 6 



As travellers are seldom ahle to make ohservations for giving immediately the 
temperature of the whole year, it is useful to know the constant ratios which exist 
in each system of climates, between theyemal and autumnal temperatures, and the 
annual temperature.— See M. Humboldt on Isothermal Lines, and the Distribution 
of Heat over the Globe. 

Experiments made by his Excellency Sir Thomas Brisbane, E. C. B. F. R. S. 
London and Edinburgh, &c. in November and December 1822, which correspond to 
May and June of our climate : 

" In the most elevated cpround in the neighbourhood of Paramatta, New South 
Wales Australia, a cylindrical hole was bored in the earth, about 31 inches ia 
diameter, and passing through clay and rotten sand«stone. The mean of all the 
temperatures, at depths varying from 6 to 24 feet, was 61 deg. 9 in the air, and 62 
deg. 9 in the water. This excess of heat in the water no doubt arose from its 
having descended from the strata nearer the surface. 

" In another set of experiments, made in above 12 feet deep, the mean tempen^ 
ture Was 60 deg. 4 in the air, and the very same in the winter. 

" In a third series of observations on the temperature of wells and springs, made 
in the same months, the mean temperature of a pump-well, 20 feet deep, was 61 
deg. and that of a spring at the surlace 61 deg. 5. 

"The mean of all these results for the mean temperature of the earth at Para* 
matta, in November and December, and probably for the whole year, is 61 deg> S^ 
whereas the mean temperature of the atmosphere, as calculated by Dr. Brewster's 
formulae, is about 63 deg. This difference of li deg. is nearly the same that exist* 
between the temperature of the earth and the temperature ci die atmosphere ill 
corresponding latitudes in the northern hemisphere.'' 



^ Expressly intended for Thermometrical Experiments. 

The ing[enious Mr. Jamieson has invented a case of the following description :-— 
The case is a tube made of copper, the length of which tube is about 18 inches by 
2 inches diameter ; the lid is about 2 inches deep, and has a check to fit the tube; 
and it has a conical or puppet valve in it, made to rise upward ; at the lower end 
of the tube is another valve of the same description, also made to rise upward ; 
these two valves peimit the water to pass freely through the tube while it descends 
in the water ; bat, lo socm as it stops, the valves shut, and, the water admitted, at 
the great^t depth to which the machine is sunk, remains in the tube, aromd tht 
tkciiioiiieter. 



^ ON THE USE OF THE THERMOMETER AT SEA, &c. 

Directions for using the Marine Thermometer due* 

A stout line of some ftithoms in length should be made fast to the handle of the 
case, which may be carried forward and hove like the deep sea-lead. The lengtk 
to be passed forward will depend on the velocity with which the vessel, on board 
of which it is used, moves tnrough the water; but a few experiments will inform 
the observer what length of time is proper to allow the mercury to rise or fail 
sufficiently, for the purpose of indicating the true temperature oi the seft. The 
observer must then Hf^ul up the case by the line, open the lid, and draw out the 
thermometer a sufficient length to allow of the altitude bein^ read off, as pointed 
out by the mercmy in the thermometer tube ; but, in doixig thi8,.care must be takfn 
always to keep the bulb of the thermometer immersed in the water cootaioed in 
th« case. 

In practice, the case ought to be simk as perpendicularly as posjrible, ip ofd«r to 
fnaurp ai fr^ passage of water through it ; ana care must also be taken never to 
pennit the caiie to tooch the bottom, as sand or other substances might get withoi^ 
and render thf lower valve of no use till cleaned. 

The 4ep(h to which the instrument should be sunk will depend on ▼arioot 
cirpumstances; however, a few fathoms will generally be sufficient Probably to 
sinJt the thermometer a foot or two lower than the ship's keel would beauflSeicBt;. 
but, attentive observers will sddom fail to try it both at greater and lesser depdM* 

The frequent use of the thermometer is earnestly recommended ; and it may W 
ii^teresti|[ig, at the time when the observations are made on the heat of the tea, k^ 
note conesponding ones of the temperature of the air. 



Remarks hy Colonel Williams on the use of the Tkermomettr ait SeOr 
intended to accompany Jamieson^s Marine Thermometer Cases, 

An important point would be to observe the heat of the w&ter in different |dac8^ 
and then compare them with another, i. e. in or near the stream, in the ocean^ otit 
of the stream, on the coast, and near islands of ice. But it is not so necesearjr to 
observe the difference between the heat of the water and the air at different ipkc&k 
as some persons have imagined. 

From April 28, at 10 a. m. to April 29, at 8 a. m. the temperature of the sea on 
the shoals of Sable is from 40 to 43. At 5 p. m. the warm influence of the Gulf 
Stream is found generally from 62 to 64. At 10 p. m. the temperature between the 
influence of the stream in deep water and the coast is found at 54 deg. which is 
about a mean between the two ; then standing off shore, at 9 the next morning, 
30th, the warm influence of the stream was again experienced. 

If these differences of temperature in the water had been distingtiished by the 
qolours of white, red, and blue, they could not be more apparent than, they were by 
1^ jijdicious use of the thermometer. 

Ab^Mt 23. hours afterwards (May 1st, at S a. m.)t the water cooled, and. in ditee 
hiOU^S more, the mercury fell 14 deg. 46 min. Here no bottom could be KMmd, and 
tJ^ev^ Wi^ probably an island of ice near us, obscured by fog. (For the coldness o^ 
ice condenses the atmosphere, and the consequence must be fog.) Passing this at. 
two p. m. the thermometer rose to 54 deg. but in one hour more it fell to 46 deg. 
again, and an island of ice appeared at the distance of seven miles. Let navigators 
reflect on this, and agree that a sudden fall of six degrees, in this pcHrt of the ocean,, 
ought to induce them to haul to the southward, and keep a good look-out. From- 
May 1, at 11 a. m. to the next moming at one, a., m. the gradual changes ae the 
sliip passed the ice took place, and we came again into ocean waler (50 de^.) but 
m two hours more, the ship was in the warm influence cf the stream agam, and 
Ae mercury rises 10 deg. (60 degs.) She proceeds in a nearly regular degree of hea(. 
spring 17 hours; till> at 6 p. m. the water begins again to cool, falling at 56 deg* 
a^ il^lbught Here was no bottom in 80 &tboms. May 3, at 4 a. m. the wator 
waf, at 43 deg. still no bottom in 80 fathoiQSr Now, from past exp^enoe, we nafr 
S9y,'t|)er^ was, an island of ice in a less distance. than 7 milea» becsiuie aI tkst 
otstance the water was at 46 deg. When day appeared, behold an 



HEIGHTS OF THJC THERMOMETER, &c. 



•«T 



Island of ice 100 yards abreast, and the heat of the water redac^d to S9 deg. '^sA 
not the thermometer been thus used, had it not been continued during the ifi^t, 
"what would have been the fate of this ship ? Let the recollection of the miserable 
fate of the ship Jupiter be impressive ! and let it be given as a maritime rule^ that 
want of caution, or ignorance, alone, can occasion such accidents in future. 

(Signed) JoiJA. Williams. 

The Captain's protest, containing the particulars, of the distressing circumstaae^ 
of the ship Jupiter, states — "April 6, in latitude 44 de^. 20, longitude 49 deg. at 8 
a. m. ob^rved several pieces of broken ice, from which, at 11 the same day^ we 
supposed ourselves entirely clear, and steering W. by N., West, E. NE. with ipggy- 
weather. At two p. m. oe^^an to discover islands of ice, and at 3 o'clock saw a 
larsfe field of ice a-head, which appeared to have no opening. We then wore shipi 
atnd kept off to the southward and eastward ; continually passing small islands of 
ice, until ^5 p. m. when we fouad the ice extending so far te north and south, that: 
we could not clear iu We then hove about, and stretched to the nortl^ward, among 
the broken ice, till night came on, and perceived no prospect of getting clear. W© 
hove-to under the three topsails double reefed, in hopes to have sufKient drift to 
keep clear of the fields of ice to leeward until daviight; but found, at about 11, we. 
were drifting fast upon a large field, and were obliged to wear ship, and haul to the 
southward under easy sail, luffing and bearing away from the broken ice as occa^km 
required, until half-past twelve, when we iStruck against it, and a small piece of ioe 
went through the sitarboard bow." 



Jtlei{tht8 of the Therttiometer according to various Bath^^ ^c. — Hot 
MoH9e Plants — Botanical Purposes — aiid Green House Plants, 

Great oare riiould he taken in purchasing Thermometers of persons of respected 
bility, as ^ey can truly warrant them, divided in an accurate manner. This- 
caution becomes necessary, as some persons have exposed thermometers for sak^ 
with new tubes placed against old divisions. Were an improper thermometer td 
be employed for ascertaining the heat of a human bath, the consequences might 
prove fatal to the bathers. 



116 King's at BaHu^r hot 

pamp at Bath 
1)4 King's Bath at Bath 
100 Cross Bath at Bath 



75 Pine Apple 
74 Cinnamoa 
73| Mel Thistle 
791 Coffee 
"72; Piamento 
"71 Tamerind 



76 Cinnamon 

74 Rhubarb 

73 Mel. Thistle 

72 Pine ApjUes 

70 Grapes 

'68 Coffee 

67 Piamento 



56r ficoides 
5a|'Cy^hmien 
62 Geraniums 
51 Nartortium 



For the Baths, <5fc, 

104 Common at Bath 
82 Buxton Bath 
76 Bristol hot irell, or 
Bristol pump 



68 Matlock's Bath 
48 Common Spring 
43 Common Water. 



For Hot House Plants. 

70 Euphorbium 
69i Cereus 
67| Cassia 

67 Aloes 
66 Indian Fig 

66 Capers 

For Botanical Purposes. 

65 Tamerind 
64 Euphorbium 
62 Ginger 
60 Cereus 

68 Cassia 

67 Aloes 

66 Pomegranate 

For Green House Plants. 

49i Cacalia 
48 Pomegranate 
47 Olives 
45^ Oranges 



64 China Rose 
63 Cape Jasmin 
61 1 Jacobus Lilly 
60| Canna 
69^ Solanum 
68 Ranum Arum. 



54 Indian Fig 

62 Capers 

51 Ficoides 

49 Olives 

48 Oranges 

46 Lilies 



44 Myrtles. 



44 Barba Jovis 
43 Persian Jessamin 
4U Sedufti 
40 Myrtles. 



99 THE WEATHER, 4c. 

A List of the result of Experiments already made with a Thermometer 
divided according to the divisions of Farenheits Scale Barometer^ in 
many cases staffing at about 29 inches. 

600 Quicksilver, called by the chemists mercury, boils— 550 Oil of turpentine 
boils— 546 Oil of vitriol boil»— 540 Lead melts— 408 Tin melts— 390 Mineral tallow 
b^*— S42 Spirit of nitre boils— 240 Lixivium of Tartar boils— 313 Cow's milk 
boils— 213 Fresh water boils— 206 Human urine boils— 190 Brandy bdls— 176 
Spirits boil— 175 Alcohol or spirits of wine boils — 150 Serum of blood and the white 
or eggs harden — 146 this heat kills various animals in a few minute»— 118 Mineral 
tallow melts— 112 Fever heat— 108 to 99 Hens hatch egg^— 107 to 103 Heat of the 
(ddn in ducks, geese, hens, pigeons, partridges, and swaOows— 106 Heat of the skin 
in common ague and ferer — 103 to 100 Heat of the skin in dogs, cats, 8heep,^oxen, 
swine, and most other auadrupeds— 99 to 75 Heat of the human skin ih health— 98 
Blood beatr-07 Heat of a swarm of bees— 96 A perch died in fiv« minutes— 95 But- 
ler begins to meltr~90 Greatest heat of the sea in the Gulf of Mexico— 86 to 100 
Extreme beat of the summer— 86 Heat of the sea in the Gulf of Florida>-83 Heat 
of the air in the shade in very hot weather in Great Britain-'-82 Common heat of the 
Sea near the equatoi^-76 Summer heat— 65 to 58 General temperature of the air at 
midsummer in Great Britain— 64 Haat of air in the shade in warm weather in ditto 
—60 the temperature for ascertaining the absolute weight and specific gravity of 
gases (barometer at 29.8). — 41.5 to 60 temperature of the Lake at Thun in Switzer- 
knd— 41 to 58 Temperature of the Lake Zug in ditto — 55 Mean temperature of the 
air in England— 43 Oil of olives begin to stiffen or to become opaque— 26 to 42 
Greneral temperature of the air in winter in Great Britain— 32 Water just freezing, 
or snow and ice just meltinff— 30 Milk (from cow) freezes— 28 Common tinegar 
freezes— 25 to 27 blood out of the body freezes— 15 to 25 Temperature of the air in 
severe cold weather in Great Britain — 20 Burgundy, Claret, and Madeira wines 
freeze— 5 Great cold in Pennsylvania in 1731, latitude 40 N.— 4 Greatest cold at 
Utrecht in 1728 and 1729—0 A mixture of snow and salt, which is able to freeze 
oil of tartar per deliquium, but not brandy— 39 below Quicksilver or mercury 
freezes. 



Indications of Rain, as ascertained in Summer time by the movement of 

various Animals, dpe. 

Swallows fly low. Dogs grow sleepy and eat grass. Water fowls dive much. 
Fish usually caught by angling will not bite. Toads crawl about. Moles are very 
busy and cast up more earth Sian usual. Ants are very active, and bees stir not 
from their hives. Flies become very troublesome. Ducl^ and geese picking their 
wings, washing themselves much, or making much noise. The swine are restless. 
The cricket sings idiarp. Cats wipe their wiskers. The glow-worms are numerous 
and bright, liie blackbird's voice is shrill. The peacocks cry. Earth-worms 
creep out of the ground. Gnats flying up and down in the open air, near sun-set, 
foretell heat; if in the shade, warm and mild showers ; but if they join in stingmg 
those persons who pass them cold weather and much rain may be expected.^l1i& 
eel, though it lives in an element that seems to place it beyond the reach of 
atmospheoric changes, is yet singularly aflected by high winds, especially from the 
westward. 

WEATHER. — The state or disposition of the Atmosphere with regard ta 
Heat and Cold, Dryness and Moisture, Wind, Rain, dfc. 

It is worthy of remark, that the heat of the summer 1818 was considered general 
from the north to the south of Europe. The thermometer indicated a longer con- 
tinuance of heat than had been experienced during the last forty years. The efiSsct 
of this heat on the vegetable and animal world must have been prodigious, and was 
more extensive than we have any idea of. 

It is a singular coineidence, that in 1718, which is one hundred yeais from the 
•Mimnl tallow diagovwd in Finland in 173(. Found in llli en Ok boideia ofLoeb Fyt lo Seotland. 



PERPETUAL WEATHER TABLE. 



M 



above date, ^ weather was extremely !iot and dry all over Europe. The heat was 
so oppressive, that at Paris all the theatres were closed, and scarcely any rain fell 
for the space of nine months. The springs and rivers weie dried up ; the i^rass and 
<com were quite parched. However, in some places the fruit ttrees blossomed two 
or three times, and the thermometer (Fahrenheit) rose to 98^ 

The United States of America appear to have suffered from, intense heat equally 
with Europe in the year 1818, for a New York paper of ^ i4th of July say% — 
*^ The thermometer during the last two days indicated a greater degree of heat than 
had been experienced, we believe, for the last eight or ten years. At three o^clock on 
Saturday the mercury in the shade stood at 93<>, and at the same hour on Sunday 
at 90»." 

The thermometer in the city of Philadelphia, in July 1818, istood at ^03®, aver- 
age 100, and it is stated four or ^re persons died by having imprudently drank 
<x>ld water,* notwithstanding the frequent cautions that had b^n given. 

For extreme heat at Bagdad, Aug. 25, 1819, see Edin. Phil. Jour. No. 5. p. 197. 



A perpetual Table for Foretelling the Weather through all the 

Lunations of each Year. 

This Table and the accompanying remarks, are the result of many years actual 
observation ; the whole being constructed on a due consideration of the attraction 
cf the sun and moon in their several positions respecting the earth; and will* by 
simple inspection, show the observer what kind of weather will most probably fol- 
low the entrance of the moon into any of her quarters, and has been seldom round 
tofeiL 



Kooa. 



M S 

2- 

ll 



Time of Change. 



Between Midnight and ) 
two in the morning { 
' 2 and 4 Morn. 

^— ^* 4 and 6 

6 and 8 



8 and 10 



10 and 12 -^^ 

At Twelve o'clock at { 

noon and Two p. m. | 
Between Sand 4Aftem. 
. 4aiKl « 



6 and 8 -— 

8 and 10 

10 and Midnight 



In Summer. 



Fair 

Cold and Showery 

Rain 

Windy and Rain 

Changeable 

Frequent Showers 

Much Wet 

Changeable 
Fair 

Fair, If wind N.W 

Rainy, if 8. or S.W 

Ditto 
Fair 



In Winter. 



( 



Hard Frost, unless the 
wind be S. or S.W. 

Snow and Stormy. 

Rain, Sleet, or Snow. 

Stormy. 

Cold Rain, if wind W. 
Snow, it £. 

Cold with high wind. 

Snow or Rain. 

Fair and Mild. 

Fair. 

Fair and Frosty, if 

wind N. or N.£. 
Rain or Snow, if 8. or 

S.W. 
Ditto. 
Fair and Frosty. 



Observations. — ^The closer the first quarter, full, or last quarter, is to midnight, 
when the moon changes, the more favourable will the weather be during the seven 
«ucceeding days. — The nearer to mid-day that these changes of the moon take* 
place, the more unfavourable the weather will prove during the seven daya^ 
allowing. 

For a monthly Meteorological Table, see an interesting work, entitled, ''The 
X^ondon Journal of Arts and Sciences," by W. Newton Esq. 

* A man at New York, after drinkuoff cold water, was aeixed with sfrnptoms the osoat ahunninf. Hojwsver, half an 
ouiiee of eampbor, diaadved in a giU of brandy, and divided into thiee parts, one of which was given at intervals of 
4lMe minntM, soon gave the patient i«lie£ 



ATMOSPHERICAL PHENOMENA, fee. 

ATMOSPHERE. — ^This is according to some writers, the air encompassing the 
«olid earth — probably it may be styled that whole mass of fluid which combines air, 
aqueous and other vapours, mixed with electric fluid, &c. It surrounds the earth 
to a considerable height ; the atmosphere is proved to be a mixed fluid, 13<;ubic 
£b^ of which weigh one pound avoirdupois, and one cubic foot of which weighs 
li oz. ; its specific gravity to water is as 800 to 1 nearly ; the proportions, qualities, 
•ad eflects, an so numerous and so various, that it would be difficult to define them 
wMi any sort of precision. One of its most essential properties is its power of 
preserving life in all animated beings, sustaining the vegetable world, &c. 
. The various temperature of the atmosphere is owing to a variety of causes chiefly 
Wiknown. All the following affect it more or less at times. It is reasonable to 
•conclude, that winds flowing from cold countries will produce cold in other parts, 
aiod the contrary when they blow from hot countries ; and that such winds must 
<x;casion unusual cold or heat in those parts of the world where it is most felt. 

Water always absorbs a quantity of heat, particularly when in a state of va- 
pour ; hence the coldness of marshy countries, and also that which we often expe- 
rience during and after violent rains. Hence also we may expect, after a cold win- 
ter a rainy summer, because the exuberant evaporation eflected by it will carry off 
the superfluous moisture of the earth upward. 

VAPOURS. — ^Any thing exhaling and mixing with the air is termed a vapour^ 
YapcNir is considered an elastic invisible fluid, like common air. The air when 
condensed^ being acted upon by heat, gives out a quantity of it; a country, theio- 
ibore may become heated by a condensation of vapour over it, though brought per- 
liaps from a considerable distance. This may account for a certain sultryness cdften 
lelt before the commencement of rain. Vapours, when these remain for a long space 
of time over any country, will often occasion much cold, and this by obetnicting 
the passage of the sun^s rays from operating on the earth. This effect of vapour is 
iigiven as a reason for the very severe winter of 1784. After a severe winter, consid- 
lerable quantities of ice accumulate about the North Pole, which fireqtiently contri- 
bute towards lowering the temperatuie of several succeeding years. 

EVAPORATION. — The act of passing off in fumes or vapour, also the act of 
attenuating matter so as tamake it fume away. Evaporation is produced by com- 
bination of cal<Nric with particles of water, by which it becomes connected into an 
lelastie fluid much lighter than air, which therefore immediately ascenda and mixes 
with the atmo^here^ 

QUICKSILVER, OR MERCURIAL VAPOUR^— M. Billiet observes, that for 
sa long time past it has been known that during hot seasc»is mercurial vapour formed 
;flponianeouriy in the upper part of the barometer tube. Quicksilver is a naturally 
nuid mineral, and the heaviest of all known bodies next to gold, and is the more 
%ieavy and fluid as it is most pure. R is wholly volatile in the nre, and may be driven 
«p in vapour by a degree of heat very little greater than that of boiling water. 

RAIN. — ^The superfluous- moisture with which the clouds are charged, or the wa- 
ter that descends through a part of the atmosphere in the form of globules; or drops 
•of various dimensions. Whatever suddenly disturbs the heat or density of the air, or 
the electrical power contained in the clouds, occasions the particles of vapours to 
rosii together, and form drops of water too heavy to continue suspended in the at- 
mosphere. They then sink, increase in their descent, partaking of various floating 
vapours through which they pass, and then descend in What is called rain. 

Previously to rain very different appearances are frequently observable in and' 
ibottt the atmosphere. The cumulus in the lower atmo^here becomes alfen^ in 
appearance, for instance, denser, irregular, and rock like in its superstructure,^ With 
fleecy protuberances near its base, ultimately forming a complete cumiilo stratus. 

fiiore rain falls in mountainous countries ^a^ in plains^ In England it generdilly 
rains l<sss in March than in November, in the proportion at a medium of 7 to 1^. It. 
generally rains less in April than October, in the proportion of 1 to 2 nearly at a 
medium. It generally rains less iYi May than September, the chances that it does 
90 are at least 4 to 3, but when it rains plentifully in May (as 1.8 inches or more), 
it generally rains but little in September ; and when it rains 1 inch or less in May 
8t rains plentifully ip September. 



ATMOSPHERICAL PH£NOM£NA| ke. . •» 

RAINBOW. — The semicircle of various colours which ^appears in sliowery wea«- 
ther. It is said that a rainbow in the morning is the shepherd^s warning, but oa& 
at night is his delight. 

LUNAR RAINBOW. — This phenomenon is of rare occurrence. However, a 
gentleman on the 7th Oct. 1824, when entering the town of Arras in France, about 
eight o'clock in the evening, saw one as vivid and distinct in colours, and as per- 
fect in ^e segment of the circle which it fotmed as almost any solar rainbow he 
ever saw. There was also a second one fainter, as if it were the shadow or reflec- 
tion of the other. This splendid meteor was produced on a thick rainy cloud, which 
passed over him. The moon at this time might be, to the best of hia recolleotion,. 
at an elevation of 45 degrees from the horizon. 

SQUALLS. — Are sudden gusts of wind, &c. Squalls are transitory gusts of windl 
caused by adjoining portions of the atmosphere becoming suddenly unequally rarified 
or condensed, which is probably often effected by the mere intervention of opaque: 
or dark clouds, obstructing the equal diffusion of the sun's rays on the atmospbeie. 
The thunder, lightning, and heavy lain, however, which usually accompany squaiUs. 
within the tropics (where they are by far most frequent), prove them to be {ninci« 
pally caused by the active power of electricity. 

WHIRLWINt). — This is a strong stormy virind, moving first horizontally, and 
then proceeding upward in a spiral form. The meeting of winds often produce & 
whirlwind, by which a cloud placed between them is sometimes compressed inti> 
the shape of a cone, such winds whirl round it with very great rapidity, exerting 
all its vortical power. Some whirlwinds are slow in their movements, and are ii^u-> 
rious only by their vortical or whirling motion ; others do mischief by whirhng 
and proceeding at the same time — ^the latter are termed typhoons. They follow mt 
course of rivers, an instance of which occurred at Charleston, South Carc^na, on 
June 1, 1761 : at about fifty miles W. by S. of Charleston, about the middle of the 
day, the typhoon was first noticed, and it destroyed a number of houses, &c. It 
made avenues through the woods and other places ; every tree and shrub was torn, 
lip in its career ; its course was directed down Ashley River, on which it moved 
with tremendous rapidity. Its appearance was that of a column of vapour or smc^e^ 
the motion of which was as irregular as it was noisy; its force was so great that 
it turned Ashley River up from the bottom, laying part of its channel bare, and pro- 
ceeding onward with a tumultuous noise. However, at White Point it was met by 
another typhoon from Cooper's River. It appeared of inferior force, but on their 
mixing together the agitation of the air was considerably increased. It next assailed 
the shipping in the road, some of which it destroyed It is computed that it was jMt 
more than four minutes in its passage, although the distance is estimated at seven 
miles. The damage sustained amounted to about 20,000/. and had it not been for 
the gust which fortunately came, down Copper's River, Charleston in all probability 
would have been nearly destroyed. 

The singular effects of a whirlwind were visible in June 1824 in the neighbour- 
hood of London : About one o'clock in the day, in a brick-field at Brompton, in the 
possession of Mr. Blake, a short distance from Gloucester Lodge, a sudden roar of 
wind was heard by the workmen, and the straw which covered a long row of un-. 
burnt bricks was in a moment carried up in the air to a prodigious height, when, 
in separate masses, it presented the appearance of a detachment of balloons ; theses 
aeronauts of straw took a southerly direction, and remained in sight a quarter of an, 
hour. The state of the air previously to the phenomenon was quite calm. 

Perth, 2d Nov. 1824. — About four o'clock on Tuesday afternoon, a concussion? 
of air, not unlike the violence of a tropical tornado, was experienced in this neigh- 
bourhood. The wind arose suddenly, and with such force, that many houses in tho 
country; within a few miles of this city, were unroofed, and the windows driven in. 
A considerable quantity of cloth was carried up by the whirlwind from Luncarty 
Bleachfield, part of which was recovered from the east side of the Tay. At Leach 
IJiil a pea-stack was carried away, and not a vestige of it has been seen. Several- 
trees at Craigie were torn up by the roots, and six of the large willows at the top of 
South Inch were stripped of their boranches, and their tranks rent and broken; 

HURRICANE, — This is a strong and violent storm, often experienced in th# 
wastem hemisphere. "Some tracts of the torrid zone are subject to periodical and 
JHBi^g^ar storii]s> the violence of whiph much exceeds the greatest temjpest evey ;^ 
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experienced in the temperate zones. The hurricanes of the West Indies and rncKaii> 
Sea, and the typhoons of the China Sea, are of this description. Jn the hurricane^ 
the elements seem to combine for the destruction of nature ; forked lightnings cross 
eadi other incessantly in every direction, the thunder roars without intermission ; 
the rain is precipitated hi torrents ; the sea, driven forward and upward, is forced 
with irresistible fury towards the land, while the winds, blowing at once from the 
various points of the horizon, sweep away things of such magnitude as would asto- 
nish those who have never witnessed its destructive effects ; for it has been known to 
8Coq> out and remove large portions of the earth to an almost incredible distance. 

TORNADO.— Is a violent squall or gust of wind rising suddenly from the shore, 
and afterwards veering round the compass like a hurricane. They are most 
frequent on the coast oiChiinea and S. W. coast of Barbary. 

HAIL — Consists of vapours united into drops of rain, and being frozen while in a 
late of falling, they assume various fi^es ; round, pyramidal, cuniated, angular, 
thin and flat, and sometimes stellated with six radii, like the small crjrstals of snow. 
Hailstoaes have sometimes been found of an extraordinary magnitude. See an 
account of a remarkable haibtorm in August 1813, by R. S. Stewart, Esq. in Phil. 
Trans. No. 17, page 194. 

FROST. — Such a state of the atmosphere as causes the congelation or freezing 
of water, or other fluids, into ice. In the more northern parts of the world even 
solid i)odies are afiected by frost, though this is only or chiefly in consequence of 
the moisture they contain, which being frozen into ice, and so expanding, as water 
is known to do when frozen, it bursts and rends anv thing in which it is contained, 
as plants, trees, stones, and large rocks. Man)r fluids expand by frost, as water, 
which expands about the one-tenth part, for which reason ice floats in water; but 
others again contract, as quicksilver, and thence frozen quicksilver sinks in the fluid 
metal. . 

Years, 

220 Frost in Britain that lasted 5 months 

250 The Thames frozen 9 weeks 

291 Most rivers in Britain frozen 6 weeks 

369 Severe frost in Scotland for 14 ditto 

608 The rivers in Britain frozen 2 months • 

638 The Danube quite frozeti over 

695 The Thames frozen 6 weeks, and booths 
built thereon 

827 Frost in England 9 weeks 

869 Carriages usfd on the Adriatic Sea 

908 Most rivers in England frozen 2 months. 

923 The Thames frozen 13 weeks 

987 Frost lasted 120 days, began 22d Dec. 

991 The Thames frozen 6 weeks 
1036 Severe ffost Jane 4 ; the com and fruits 

destroyed 
1063 The Thames frozen 14 weeks 

On the cause of regular figures formed by Hoar-frost on windows: 

*^ This curious phenomenon was ascribed fay M. Malran to the pre-existence in 
the glass of certain regular figures and lines generated during its formatimi, and he 
supposes that the particles of hoar-frost deposit themselves according to these 
figures. M. Carena, in a Memoir Sur le Givre Figur^e, published in the Mem(Mr» 
de Turin for 1813 and 1814, p. 56-701, has overturned this hypothesis, and show» 
that the following are among the principal causes of this phenomenon. 

I. — The natural form of crystallization. 

n. — The necessity of hoar-frost extending itself along a plane surface, whkk 
restrains the quaquauersus tendency of crystallization. 

in. — ^The numerous and varied resistances presented by the surface of the glassr 

IV. — ^The imperfect and irregular conducting power of the glass, which is apt ta 
produce in the vapours cinrilineal motions at the instant preceding their congela- 
tion. M. Carena placed a small copper disc on the outside of one of the panes of 
glass, and found that the conresponmng part of the glass was always free firom hoar- 
fiost." 

SNOW. — The several particles of water frozen before they unite into drcme. 
Snow is a meteor formed in the middle region of the air ei vapour, rai&ed by the 



Years. 

1076 Frost in England froro Not. to April 

1114 Several wooden bridges carried away by 

the ice 
1407 Frost lasted 16 weeks 
1434 Frost from Nov. till Febmary.— The 

Thames frozen to Gravesend 
1603 Frost for 13 weeks 
1739 A ditto which lasted 9 weeks, began 

Dec. 14. 
1747 Severe frost in Russia 
1760 Severe ditto in Germany 
1778 Thames frozen below bridge; booths 

upon it 
1793 Severe frost in England 
1814 Intense frost. — The Thames frozen, and 

all sorts of amusements on it. 
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msikaa of the sud oh the earth and sea, or subassisted hf die evaporatioQ d snbter^ 
vaneoas fores therein congealed, in parts constipated or condensed, its specific 
gravity increased, and thus returned to the earth m flakes of various sizes. The 
vnow so well known is with great propriety ascribed to the coldness Of the atmqs*- 
-phere throqgh which it falls. When the atmosphere is warm enough to dissdve 
the snow before it reaches the earth it is termea rain. Should it, however, reach 
the earth undissolved, it makes what is called snow. Snow is evidently formed by 
a regular process of crystallization among nunute frozen particles of water, while 
floating in the air, previous to and during the fall of snow (the structure of a crystal 
of snow demonstrates that a drop of ram is also formed by the union of a great 
number of smaller drops), the temperature continues about 32 deg. Far.-^However« 
when flakes of snow are frozen, they become as firm as ice. Snow is a bad con* 
dnctor of heat, and cold penetrates it with difficulty. Snow keeps plants which it 
tx)vers, and has a peculiar property of preserving them fit>m the influence of oold. 
It supplies them with contmued moisture, preserves a ^eat number from peridking, 
«ikd still more from languishing, and consequently imparts a nourishment .aikl 
protection which enables them to shoot out with strength andvigour< — ^For remark- 
able balls of snow at Brunswick, see Edin. Phil. Jour. Part 18, p. 397. Snow fell 
to the depth of 9 inches at Ashtabula, Ohio, U. S. on 29th Sept. 1824. 

SLEET. — ^The drops of rain, accompanied with flakes of snow, altered hy the 
mixing of the atmosphere with them, is called sleet. 

DEW.—Is a vapour often condensed into visible drops» When the air is unable 
tq hold a certain quantity of water in solution, the result is a deposition of it in 
aqueous particles. Durin^^ the heat of the day a neat quantity of vapour is drawn 
Up into the atmosphere ; m the evening, should the vapour not have been carried 
off by currents, &c. it will happen sometimes that more vapour remains difiused m 
Che atmosphere than the temperature of the night can permit to subsist under the 
existing pressure of ^he aqueous atmosphere; therefore a decomposition of the 
latter takes place, which is continued until the existing temperature and aqueous 
pressure have attained an equilibrium. However, on the retum of the sun, this 
process temiinates. If the dew lies plentifully on the grass after a fine day, it is a 
4»ign of another fair day. If not, and there be no wind, rain must follow. 

FOG OR MIST.— Consists of condensed vapours floating near the surface of the 
earth or sea. Five or six fogs successively drawn up portend rain. 

MISTS. — ^A white mist appearing in an evening over a meadow, through or 
"contiguous to Which a river passes, will be drawn up the next m(»ming, and the 
day may be expected to be clear and bright 

Where there are high hills, and a mist, which was perceived on the lower lands^ 
draws to the hills in the morning, rolling onward until it reaches their summits, vH 
tiach. case there is good reason to conclude that the weather will be fair. But when 
the mist is about to leave the hills it is moved in a dragging manner along the 
woods, rain will shortly follow. . 

It 4s somewhat remarkable, that an intense fog will come on almost suddenly on 
ihe eoast round the Shetland Isles. — These islands are situated to the north of 
Scotland. 

MIST* AND DEW. — For the formation of mist, it is necessary that the tempe* 
lature of the water should be greater than that of the air ; but for the deposition cf 
dew, that the heat of the body on which it is to be deposited, should be less than 
that of the atmosphere. The deposition of dew must always precede the formation 
•of mist. This wul appear evident, when we consider the principles to which each 
owes its origin. — Suppose at some moment an equality of temperature to take place 
between the water, the land, and the volumes of air reposing over each. In 
consequence of the unequal cooling powers of the land and water, the former w;ill 
first hiaye its temperature reduced below that of the air; and al^though b)r this 
diminution the equality of temperature between the two volumes of air will be 
destroyed, and a condition created favourable to the formation of mist ; still, as the 
icooling of the first volume, and the minglinjg of the two are not cotemporaneoiB 
acts, dew will be deposited first. 

* 8m & very JntajtaoK p^wr on Experimental Enquirict rdativs to the* fonnatiM vf MMlfi Iqr Ctoonfe HarviTt fli» 
.«ar.^^iMit.4«ir. No. flt, m^efli, aad kgr Sir H. 0«it> Edin. Jov. No. S, ». IM. 
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HAZY. — That state of the weather which appears much like a fog, yet differs 
fyna it, as in fom weather the atmosphere is dense and moist, bat in hazy weather 
ue air is morelEv. 

WATERSPOUT. — Amongst the atmospheric phenomenon observed at sea, tke* 
waterspout often attracts the attention of the seaman, but more particularly in 
navigating between the Tropics. When this spout is perceived forming, it ffrad^ 
nally increases in length, until it seems to touch the horizon ; it assumes the wape 
of a speaking trumpet, with the small end downwards. It always descends from a 
d^Dse doud. in a perpendicular direction, and when it touches the sea a sort of 
MStatioii takes place, and white vapour or steam is then perceptible. See also 
Sdk. Phil. Jour. Na 9, p. 39. 

Waterspouts are generally of a dark colour, but the upper pan is the darkest* 
its sides appear sometimes pierfectly smooth. It begins to waste from the lower 
^bd gradually upward to the dense doud, on its reaching which a heavy lain 
WSOeB, A moderate wind usually i^revails during the appearance of this pheoo- 
ineiion, with a serene sky, exceptmg about that part from which the water fl|KNit 
eoDunences. 

On l26th August 1823, about three o'clock, a remarkable waterspout was seen in 
l^rance^ and a storm came on from the SW. accompanied with a sudden and 
powerful heat. 

Sometimes a waterspout begins to form, but not receiving a sufficient supply oT 
matter it soon disperses. 

WHIRLPOOL.— (A place where the water movea circularly^ and draws what*- 
ever comes within the circle towatds its centre ; a vortex.) — ^When two oroonte- 
eurrents of equal force meet, they form a spiral vortex, or whirlpool, of whi^ the 
most celebrated are the Mael Stom, on the coast of Norway, and Euripus, in the 
Strait of Negropont. Charybetis, in the Strait of Messina, has also been described 
as a whirlp^, though it seems to be only a violent agitation of the waters at the 
surface by the making of tides, and has no vortex. 

PHENOMENA— sometimes observable about the Sim, Moon, and Stars. The* 
son's brightness frequently becomes obscured by a certain hazmess in the air ; it 
then causes this orb to appear whitish, and sometimes ill defined. At night, if the 
moon and stars should appear dimly, and a ring or halo encircle the former, rain vi^ 
follow ; if the sun's rays appear like Moses's horns, if white at sietting, or shorn of 
his rays, or should he set in banks of douds formed in the horizon, unpleasant 
weather may be expected. If the moon appears pale and dim we may expect lain; 
if red, wind ; but when she is her natural colour, in a dear sky, fair weather will 
mostly prevail. If during one quarter the moon should prove rainy, it idll moat 
likely clear at its change, but probably the rain may recommence in a few days. 
Should the weather prove fair for the space of any one quarter, and rain commence 
tt the change, fair weather may be expected on tne fourth or fifth days next follow* 
ing. Shootmg stars are supposed to indicate wind. 

HALO.— Is a red circle round the sun or moon. A halo is an extmsive lununony 
;, including a circular area, in the centre of which the sun or moon appears, whose 
, Lt passing through an intervening cloud gives rise to the phenomenon. Thote 
>out the moon are much commoner. — See also theEdin. Phil. Jour. No. 16. p. 394^ 

MOCK SUNS.— At Dalmeilin^ton, about mid-day, on Maidi 25, 1823, theappear*- 
ance of four suns were observed m the firmament at oae time. An uncommon' vivid 
lialo^ resembling a rainbow, half circled each of the mock suns, while the natoral 
one was entirely surrounded. The appearance of the whole was extremely beauti- 
ful, and exceeded, in brilliancy and splendour, any thing of a similar nature whidi 
has occurred in the memory of the oldest shepherds in that quarter. This phe- 
nontenon, though varied in appearsaice, was likewise visible at Ayr. 

CARON A. — When the sun or moon is seen through a thin cloud, a portion of the 
doud more immediatdy round the sun or moon appears lighter than tne Test of it; 
this luminous disc is called Carona. They are of various sizes ; however, they sd* 
dqm ^ceed 10 deg> in diameter. They are generally faintly coloured at their 
edlgfs, frequently when there is a halo encircling the moon. 

PARHELION— Is a Mock Sun. Sussex, 31st Aug. 1822.— A most bwiutiful par* 
helion, or mock sun, was. observed a short time ago. A cloud of the cino stratus^ 
lund was at the time pasddjf before the sun. There wa» no halo or eamMy hnt 
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Ql.he coloute'oT the raiiibow singukriy distinct and brilliant, and continuefd Tisible ,ibr 

^bout twenty minutes. 

Gosport, May 26, 182^. 
PARASELENE.— From eight till ten o'clock p. m. on 23d of May, two'para- 

iselenae appeared alternately, one on the east side of, and both about the same altitude 
from the liorizon as that of the moon. The eastern paraselene was the brightest ; it 

liad colours more vivid about it, and continued in sight some time after the other was 

^extinct, perhaps from being on the side of the moon that was most vaporous. Nji^ 
stationary cloud was visible in or near either of them ; but a light red carona, OM 
degree in diameter, surrounded the moon nearly the whole time of their continuance 
which indicated the pressure of haze, or lofty attenuated cirro stratus, that in some 
measure ol^tructed the lunar light. At a quarter past nine o'clock, these rare phe- 
nomena exhibited trains of light that were turned tnmi the moon, and terminated is 
points or conical sliapes ; the eastern one was 12 degrees in length, and the western 
about seven. At a quarter before ten o'clock both the paraselense appeared in circu- 
lar forms at the same time, without trains, and were tinged with light red, light jA* 
low, and pea-green ; at this time also, a faint lunar halo presented itself, and measur- 
ed upwards of 44 deg. in diameter, when each of the paraselene just without Han halo 
was 22 deg. 40 min. distant from the moon's centre. By half past ten the sky was 
flcompletely overcast with cumulo stratus clouds^ and light rain fell towards the jncHrn* 
inff . These were the finest and the most brilliant mock moons we have ever noticed. 
They are formed on the same principles as parhelia, and like them indicate a humid 
air and approaching wet, particularly when accompanied by the halo. 

William Burnet. 
The phenomena of the Paraselene, Parhelia, the several kinds of Halo or Caronat 

xall appear to result from the intervention of clouds that pass between the spectator 

;fi.nd sun or moon. 

METEORS — ^Are any bodies in the air or sky that are of a flux and transitCNrjr 
nature. Meteors or fire-balls have in all ages and climates been observed at times 
.<o traverse the higher regions of the air, and many of them have been described from 
ocular demonstration. One was observed on the 18th of August, 1783, about nine 
tin the evening, when a meteor, exceedingly laige and brilliant, pa^ed over England, 
and a considerable portion of the continent of Europe, illmninating every place over 
which its tract lay, with an awful grandeur that astonislied every beholder ; its mo- 
tion was amazingly rapid, and from observations made upon it in different places, it 
'is computed that its diameter was little less than 3-4ths of a mile, and its altitude 
above the terrestrial surface at least 60 miles. 

The motion of these meteors is, in general, accompanied with a hissing noise, re- 
sembling that of a shell projected from a piece of ordnance, and at their exit explo- 
sion takes place like that of a clap of thunder. This* is usually attended by the fall 
of several stones of different magnitudes; many of them continue luminous and warm 
until they ireach the surface, and bearing evident signs of recent fusion. They often 
.fall with so great a force as to penetrate the earth to a considerable depth. 

Remarkable Meteor. May 23, 1823. — ^At ten o'clock at night a luminous xneteof 
was observed at Kiel, in Denmark. It was seen almost at the same time at Copen- 
hagen, which is 60 miles from Kiel. This will give some idea of its size and velocity, 
which was apparently not very great. At Kiel it seemed to take a direction firom S.E. 
io N.E. and to have an elevation of 30 degrees. It was visible for 10 seconds. As it 
•disappeared, it threw out a volume of sparks, and left a luminous track in the sky. 

AURORA BORE ALIS.— Light streaming in the night from the North. It is said 
that in the Shetland Isles they are the constant attendants of clear evenings, and are 
.2l great relief to the gloom of the long winter nights; they generally appear near the. 
horizon at twilight of a dun colour , approaching to yellow, continuing so &r the 
.space of seversd hours without any perceptible motion; then they form streams of 
stronger light, having the appearance of columns altering slowly into 10,000 differ* 
cnt shapes, with colours varying from all tints of yellow to a russet. 

Dr. Thienemann, who passed the winter of 1830-21 in Iceland, made numerous 
observations on the Aurora Borealis, of which the following are general results: 

Iflt, The Aurora Borealis has its place in the lightest and highest clouds of our 
.atmosphere. 

Sid, It does not occur in the winter and night time only ; but ^t all ti^nes, b^MT. 
4)i|iHe, however, wily in the absence of the sun's rays. 
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3d, It has QO determinate relation with the earth. 

4th, No sound occasioned by it has ever been heard. 

5^, The form in Iceland is generally that of an arc, extending from N.E. to W.S. W. 

6th, The motions are variable, but always occurring within the limits of the 
clouds containing the meteor. 

AURORA AUSTRALES— Or Southern Lights, wore observed bv Mr. Foster 
on 16th February, 1773, in 8. lat. 58 deg. TIus beautiful phenomenon, was seen 
again for several succeeding niffhts. Its form was that of columns of clear white 
li^ts shooting upward from the horizon to tlie eastward, almost to the zenith, and 
gradually spreading on the whole southern sky ; these columns were sometimes bent 
sideways at their upper extremities, and though they were in most respects similar 
to the Aurora Bor^dis, yet they differed from iheai in being always of a whitish 
colour. The sky was senerally clear when the Aurora Australes appeared, with 
the air sharp and cold, me thermometer standing at the freezing point. 

LIGHT. — Some philosophers consider Ught to be particles of extreme minute^ 
nen, emitted in succession by luminous bodies, moving in straight lines at the rate 
of about 300,000 miles in a second. 

ZODIACAL LIGHT.— This is a brightness observed at times in the Zodiac, 
nsembling that of the galaxy, or milky way. It appears at certain seasons, viz« 
towards the end of winter and spring, after sunset, or before his rising in autumn,, 
and at the beginning of winter, resemUing the form of a pyramid lying lengthways^ 
its base being placed obUquely with respect to the horizon. This p&nomena was- 
first named and described by the elder Cassini in 1683. 

The zodiacal hght, or solar atmosphere, is a subtile fluid, made luminous by the 
rays of the sun, but in a greater degree, and to a greater extent about his equatox 
^an in any other part. 

M. Humboldt observed the zodiacal light at Caraccas, in Colombia, on 18th Jan- 
uary, after 7 h. p. m. The point of the pyramid was at the height of 53"^. The 
light totally disappeared at 9 h. 35 m. apparent time, about 3 h. 50 m. after sunset^ 
without any diminution in the serenity of the sky. On the 15th of February it dis- 
appeared 2 h. 50 m. after sunset, and the altitude of the pyramid was 50^ in both 
instances ; the intensity of the zodiacal light changed in a very sensible manner, at 
intervals of two or three minutes ; sometimes it was very faint, at others it sur|^assed 
the brilliancy of the milky way in Sagittarius. The changes took place in the whole 
pyramid nearly, but especially toward the interior, at some distance from the edges. 

TWILIGHT, sometimes called Crepusculum, is that faint li^ht perceptible before 
sunrise and after sunset. It is occasioned by the sun's rays beuig refracted through 
the infinitely small particles of the atmosphere ; twilight commences at first dawn. 
or appearance of what is termed morning to the rising of the sun. Between the set-^ 
ting of the sun, and the expiration of day, twilight takes place again, this is called 
evening twilight. 

MOONLIGHT. — ^With respect to this light, it may not be improper to mention 
the particularly useful effects of moonlight in assisting certain important natural 
pbenomena. The crystalization of water, for instance, which takes place, and is so 
very prevalent early in the spring, is of invaluable service — ^first, in assisting the 
operations of agriculture — secondly, by rendering the surface of the earth more mel- 
low and better susceptible of the power of the manure ; all which circumstances are 
greatly assisted, and probably cMefiy effected, by the intervention of moonlight. It 
is well known, that, in certain cases, water wlU sink to the temperature of 22 before 
freezing or taking the form of crystals ; indeed this it will invariably do in the ab- 
sence of mechanical agitation, or in the absence of light. It is a fact, though not 
generally attended to, that during that period of the year already alluded to, and at 
other periods, before the moon rises, on a still clear night, when the atmosphere is at 
a lower temperature than 32^, the water remains in a liquid state, but on the moon's 
rising, and difiusing her light, the water freezes and performs the salutary officea 
I9quued of it, without subjecting us to the severity of a low temperature. 

CLOUDS. — ^These are a collection of vapours in the air. Against much rain the 
clouds increase very fast both in size and number ; however, more especially previ- 
ous to thunder. When the clouds are shaped like fleeces, but dense in the middle, 
and bright toward the edges, with the sky bright, they are signs of frost, which is 
o^ea attended with hail, snow, or loin. When cloudb appear high in the air, hsr- 
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ing tho appearance of locks of wool, they portend wind, and probably rain. When 
a general cloudiness obscures the sky, interspersed with dark fragments of cloudg 
passing underneath, it is a sure sign of rain, and that for a continuance. Two cur- 
rents of clouds in winter always portend rain, but in summer they denote thunder. 

WIND. — ^Wind is a current of air moving a portion of th^ atmosphere from the 
place it occupied to any-other, with an impetus sensible to us — not improperly called 
by the ancients a swift course of air, a flowing effusion or stream of air, &c. Should 
the wind veer about, expect much rain. If it follows the course of the sun in change 
ing, it will brinc^ fair weather. But if it does not follow the course of the gun, ex- 
pect unsettled weather. Whistling or howling of the wind is a sure sign of rain. 
In all maritime countries, situated between the tropics, the wind blows daily from 
the sea a certain number of hours, and during a certain number of hours the wind 
blows from the land. Such winds are called land and sea breezes. The sea breeie 
generally sets in between the hours of two and eleven in tlie forenoon, and blows till 
between six and seven in the evening ; from seven to eight in the evening the land 
breeze begins, and continues till about ten the next day. 

The Cf use of Winds. As the air is rarified or made to expand by heat, and 
the entrance of wind is a necessary consequence of it, for when any part or parts of 
the atmosphere becomes heated by the sun, or otherwise, expansion immediately 
takes place, which will affect the adjacent parts of the air to an indefinite extent, so 
that by various portions of heat being diffused into them there will arise variouB 
winds. When the air is much heated it will ascend to the uppef part of the atmos- 
phere, and the adjacent air will rush in to supply its place, and therefore there will 
oe a stream or current of air fiom all parts towards the place where ityd heat is. And 
hence we see the reason why the air rushes with such force into a glaas-houae, cgr 
towards any place where a great fits is made, and also why smoke is earriied up a 
chimney, and wlw the air rushes in at the key^hole of the door, or any small chink 
where there is a fire in the room. Therefore we may take it in general, that the air 
will press towards tl^at part of the world where it is most heated. 

From ten years average of the register kept by order of the Royal Society, it 

appears that the winds blow in the following directions at jUondon : S. W. 113 

days— N.E. 58^N.W. 50— W. 53— S.E. 33— E. 26— S. 18— N. 16. 365 days. 

The velocity of the wind varies from the most gentle breeze to the West Indian 
hurricane, as follows : 

Light Airs, from 1 to 3 miles per hour, 1.47 to 4.40 feet per second — Breeze, from 
4 to 5, 5.87 to 7.33— Brisk Gale, from 10 to 15, 14.67 to 32.— Fresh Gale, from 80 
to 25, 29.34 to 36.67— Strong Gale, from 30 to 35, 44.01 to 51,34— Hard Gale, from 
40 to 45, 58.68 to 66.01— Storm, from 50 to 60, 73.35 to 88.02— Hurricane, fhim 80 
to 100, 117.36 to 146.70. 

Anemometer. — An instrument for measuring the strength or velocity of the wind. 
See an account of a curious oAe in' the Reg. of Arts and Sciences, Vol. I, page 280. 

LIGHTNING. — ^Is a large 'brii;ht flame, shooting swiftly through the atmosphere, 
of momentary or yery short duration, and commonly attended with thunder. It is 
now universally allowed tHkt lightning is an electric phenomenon, caused by 
ignition and explosion. 

THUNDER. — Is that awful and interrupted vibration in thfe air, excited by a 
sudden explosion of electric, matter. Thunder is variously accounted for. However, 
of all the dangers to which the seamen's lives are incident, there are none so 
terrifically sublime when viewed fl-om a certain distance, or so dreadfully appalling 
to the mind, as that combination of meteorological and electrical phenomenon, so 
Well known by the appellation of thunder. 

In the dark midni(^ht of anautumnal cruise, as repeated through a series of years 
upon the southern shores of France, for political purposes, during the unremitted 
perseverance of the British fleet, the above various sensations were often expe- 
rienced by thousands. In the midst of a numerous fleet of Britain's hardy tars, 
exposed on such nights to sudden squalls and baffling shifls of wind, when large 
drops of rain fell, few but heavy, on deck ; when the fleet at times became alnuMt 
unmanageable, now rolling in the trough, or home np by the waves of the agitated 
sea ; when distant thunder was dreadful from the land, and the vivid li^tning 
disclosed at every flash the scattering fleet ; in circumstances such as these^ the 
orderly and determined resolution of the British seamen is beautifully exmnpbfied^ 
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wiiose precariotts situation aot only claims but deserves, in the stroa'^est Mannef. 
oil that philosophers, men of M;iencc, and men of opulence, can do for their benefit. 
Cattscs of Thunder and Lightning. — When sufficient quantities of nitrous and 
sulphurous vapours are admitted into the air, thev frequently take fire, effecting the 
phenomena called Lightniim^ and Thunder; the mrmer sometimes appears dartin<^ 
right forward, sometimes obliquely, at other times takini; a ziar-zo^ course. The 
latter is that loud and interrupted sound heard after the explosion that had taken 
place from ignition. 

THUNDERBOLT.— When that wonderful appearance m nature called hVhlnm^ 
with a violence peculiar to itself, breaks, shatters, or destroys, the uninformed, in 
order to fit it well for such important work, suppose it to' be a hard body; but 
experience teaches as that we need not have recourse to a hard solid bodv to 
aeeoant for the effect so commonly attributed to the thunderbolt, which a trial wit-h 
polvis fulminans, or gunpowder, will more fully elucidate. 

EARTHQUAKE.— Tremour or Convulsion of the Earth. Shock of a great 
earthquake was felt in the peninsula of India, and at Columbo in Ceylon, on 9th 
Feb. 1823. It was also felt on board the Orpheus, in lat 1 North, and long. 89 
East The boxes in the cabins were put in motion, and the first shock lasted nearly 
OM minute. They experienced three shocks in all; the first about 1 p.m.; the 
aeoQiul about 5 minutes past 2 ; and the last and weakest about 5 p. m. — Ceylon 
^laaette, Feb. 22. 

Calcutta, August 16, 1822. 
Easthqvake felt at Sca. — The Hon. East India Company's ship Winchelsea^ 
OB the 10th Feb. 1823, at Ih. 10 p. m. in E. long. 85 deg. 33 min. and N. lat. 52, 
experienced a shock similar to that of an earthquake. A tremulous motion of tlie 
Vessel, as if it were passing over a coral rock, alarmed all on board, and this was 
seeompanied with a loud rumbling noise, both of which continued two or three 
minutes. As the ship was going only 2 knots an hour, the Captain saw there was 
no shoal, and considered the ship as out of soundins^s. There was no commotion 
on the sea, and the vessel was some hundred miles from land. This phenomenoa 
lias been ascribed to some volcanic eruption in one of the islands to the east of th6 
Biy of Bengal. Parsons in the Med. Repository, VoL 20^ page 175. 

On the 9th Nov. 1822, Valparaiso (which, from being a miserable village, had, 
by the blessings of commerce and civilization, increased within a few years to 17,000 
inhabitants) was laid in ruins by an earthquake. The shock lasted four minutes, 
and all the churches and about two thirds of the city were destroyed. About 200 
iof the inhabitants perished, and a great quantity of merchandize was lost The 
flhoek was felt (but did no injury) at Santiago. 

The whole of South America is subject to earthquakes. 

For an account of an earthquake in Chili, in Nov. 1822, see Royal Quart. Jour. 
Na33. 

For an account of a dreadful earthquake in Persia, in June 1824, See Bombay 
Gazette, Sept. 8, 1824. 

It is said that a haziness in the atmosphere, and a particular kind of obscurity- 
about the sun, were the phenomena remarked previous to the three earthquakes at 
Sefeva Plana, Grand Duchy of Tuscany, about 13th August 1824. 

Brussels, Sept 1, 1824. — On 18th August, in the afternoon, a phenomenon, very 
vaie in Uiis country, was observed at Harderwyck, in Guilderland. A noise like 
that of several loaded waggons running rapidly was heard in a S. W. direction. In 
sonae houses the doors suddenly flew open, in others the noise was so loud that the 
people thought the roof was coming down. In a plantation in the town, some 
Mmem asleep on the grass were awakened bv the subterraneous noise, and feeling 
Iha-cround tremble under them were frightened and went away. It seems, 
llias^bre, that the noise which the inhabitants heard was under ground, and that 
there "was a shock of an earthquake. 

Metboe and Earthquake. — It is said that a traveller, who ha][^pened to be 
dhvittg the nights of the 11th and 12th of August, 1824, upon the Alps, saw a globe 
.«£ fife which illuminated the atmosphere for the space of three minutes; and about 
lile saaie time the shocks of an earthquake were felt in several parts of Italy. 

Eartbquake at Kutch, Edin. Jour. No. 5, p. 120, and for Storms see page 198. 

BMrtJ^uake and rain at Java, see Asiatic Journal, Vol. 9, page 409. 
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ATMOSPHERICAL ELECTRICITY.— There are four sources of almospherical 
electricity : 

1st, Friction, 3d, Heat and Cold, 

2d, Evaporation, 4th, Expansion and Contraction, 

Not to mention the electricity involved by the melting and freezing solutions of 
various bodies in contact with air. 

Electricity productd by Congellation of Water. — " When water is frozen 
fapidly in a Leyden jar, the outside coating not being insulated, the jar receives a 
feeble electrical change, the inside being positive, the outside negative. If this ice 
be rapidly thawed an inverse result is obtained, the interior becomes negative, and 
Ihe outside positive." — Grothus. 

ON THE NATURE OF THE ATMOSPHERE OF SEAS.— In a curiow 
paper on this subject, published by M. Vo^el of Munich, in the Journal de Pharma- 
cie. No. 2, for Nov, 1823, pages 501, 506, this learned chemist has given the fc^ow^ 
ing results : 

1. That the air of the English channel, between Dieppe and Havre (on the coast, 
ef France), contains muriates. 

2. That the air of the English channel, as well as the air of the Baltic, coatains- 
a less quantity of carbonic acid than the air of the European Continent. 

3. That the muriates do not disengage their acid at a temperature capable of 
bringing them to ebullition, but that they are partly volatilised with the vapours of 
the water. 

4. That there is no particular colouring principle in sea air, as M. Hermbstaedt 
of Berlin thought; and that the red colour produced by nitrate of silver with the aiJ 
of the sun, is due rather to the muriates. 

5. That all water whatever, which contains traces of mtiriate, possesses the 
property of acquiring a wine red colour, with nitrate of silver, when exposed to the 
sun. 

OIL BAROMETER.— This instrument is talten notice of at page 11. It should 
always be kept in an upright position, and whether intended for use on shipboard^ 
or on shore, it would be desirable to have it fixed to the wainscot or wall, &c. Xo> 
guard as much as possible against accidents. When fixed, turn the milled head 
screw at top, which will raise the cork for the admission of air. Next, after a little 
time has elapsed, observe the division at which the mercury in the thermometer 
stands, then slide the barometer scale up or down until the point comes to the same 
number or division as mdicated by the thermometer. Lastly, observe the barome- 
ter scale, and notice the elevation of the oil in the same manner as it is customary 
to observe the height of the mercury in the barometer tube. 

N. B. — It generally ranges higher than the mercurial barometer, but neverthelesiF 
is a valuable companion to it. 

MAXIMS ON THE WEATHER.— A moist autumn, with a mild winter, i» 
generally followed by a cold and dry spring, which greatly retards vefi^etation. If 
the summer be remarkably rainy, it is prokible the ensuing winter will be severe r 
for the unusual evaporation will have carried off the heat of the earth. Wet sum* 
mers are generally attended with an unusual quantity of seed in the white-thom: 
and dog-rose bushes; hence the unusual forwardness and fruitful appearance of 
these shrubs is a sign of a severe winter. The appearance of crows and birds of 
passage early in autunm announce a very severe winter; for it is a sign that this 
season of the year has already begun in the northern countries. When it rains 
plentifully in May, it will probably rain but little in September, and vice versa. 
When the wind is S. W. during summer or autumn, and the temperature of the air 
unusualljr cold to the sensation for the season, and the thermometer is found low» 
much rain may be expected. Violent temperatures, as storms or heavy rains, 
produce a sort, of crisis in the atmosphere which effect a constant temperature^ 
good or bad, for some months. A very rainy winter predicts a sterile year. A 
severely cold autumn announces a windy winter. 

It may be needful to observe, that the winter quarter begms Dec^21 — the springy 
March 20 — the summer, June 21— the autumn, Septr 23. 
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